1 SYSTEM AND METHOD FOR HANDLING AND ALIGNING COMPONENT PANES SUCH AS FILM
FRAMES AND WAFERS Technical Field 5The present disclosure relates generally to a system and
method for handling and aligning component panes duch as film frames and semiconductor wafers. More
particularly, embodiments of the present disclosure are directed to systems, devices, and techniques for

handling and aligning esgpeni@ni RENRFSHADBSHHR fFANes _NdavAIRES RIGER INeir transfer to a vacuum
table, in a manner that eliminates the need for 10additional alignment at (e.g., on or above) the vacuum

table. Background TREMA{AEEN FeFANERiebltdd Ac e s S ANRWYAERS or wafers) typically

includes one or more inspection processes for determining and/or ensuring the quality of 15 the
semiconductor components. Generally, the inspection of the semiconductor components involves
capturing im3age8uEahE8lniconductor components, and processing the captured images for detecting

defects that may hrpigsancRivdhe &@5&%0@&}&5@36%90&3@% The pregrRsiRg alsanty eshimages
facilitates evaluation of the quality of the semiconductor components. 20 An inspection process can

involve the e3EHIRELBATEIASHHICOMFS cROEBof pBHEN{E et bysanerarertar it feEme MAS a film

frame carryingaunelo, BaBRiREAICeHWaRE TG ReMmIcends aigscnaies oyhmilmlirmedadypically
disposed on a displaceable table, for example a vacuum table or chuck, during the inspection process.

The vacuum'€sBiaavss ifgibprdbiag anshalieamessaneaprainNRss treh a8 & iR sHshiiAG displacement

of the wafer gfjitmdraneg apgdhe iRspection s indiddyal SemiGRAKEIOL GAMARLEINS fasdefthereby.

Semiconductor components need to be spatially aligned relative to an inspection
10  additional alignment at (e.g., on or above) the vacuum table.

Background
The manufacture of semiconductor components (e.g., semiconductor wafers) typically
includes one or more inspection processes for determining and/or ensuring the quality of
15  the semiconductor components. Generally, the inspection of the semiconductor
components involves capturing images of the semiconductor components, and processing
the captured images for detecting defects that may be present on the semiconductor
components. The processing of captured images facilitates evaluation of the quality of
the semiconductor components.
20
An inspection process can involve the examination of semiconductor components carried
by a wafer or a film frame (e.g., a film frame carrying a whole, partial, or diced wafer).
The semiconductor wafer or the film frame is typically disposed on a displaceable table,
for example a vacuum table or chuck, during the inspection process. The vacuum table
25  is displaced along Cartesian coordinates to enable the corresponding displacement of the
wafer or film frame and the inspection of individual semiconductor components carried

thereby.

Semiconductor components need to be spatially aligned relative to an inspection
30 system’s imaging elements or devices in order to ensure the effectiveness and/or

accuracy of an inspection process. Therefore, semiconductor components, and film



30system's imaging elements or devices in order to ensure the effectiveness and/or accuracy of an
inspection process. Therefore, semiconductor compgnents, and film 2 frames carrying semiconductor
components, need to be spatially aligned when disp(%sed on the vacuum table. Multiple devices and
techniques exist that facilitate the placement and/or alignment of 5 semiconductor wafers as well as film

frames on vagyym E%'Pgﬁﬁlg': &Eﬁé@ﬁ‘dﬁ@oﬁ&ﬁﬂ@&n@%ﬂ%&a@% CBARARY INEHIdE & Riraliy.etgiector pins

that are configured and/or positioned to movably extend above the plane or surface of a vacuum table
(e.g., in a rePaciEHYBHERARRIC The ejector pins can be extended a given distance above the surface of
the vacuum table to receive a semiconductor wafer or film frame from a robotic 10 handler. After

receiving a wafer or film frame, the ejector pins can be lowered to a level atgkréjust below the surface of

the vacuum Mbieotedees prcteehaignsrepastithitfriasibtals the phrasmanapnd/ SigligHycmekjector pins

can be extendagddehlit @ovaferoy filmyfame mihofihesedacg afmagyis) t@Blecsuapithakadapotic handler
can retrieve or remove the wafer or film frame. 15 Semiconductor wafers and film frames carrying

semiconductGichiieieRlsh BT BifEIEHESI2eRIERY LY PArRINERS) Pty Thataie BB IawRh WANSF sizes
include 6 inchoclEGheamyd fiReBIZEamMILand iR NaRdIPAmmwafarsafilimfiapnesare gpyespondingly

sized for carrying a particular size of wafer, and have a larger overall diameter than the wafer size 20 for

which the filfFHaHO R BaRRgIre OIS MY CHsAgeiteiamas e 4B HriBetBFiSkastic ring or

border that is coRfiglteip SBRPESt RRNEMELEMORdaPRr AvWRIEbLSilm araheleemdicesby@ter) can be
carried eriy the polymer film, for instance, in a centrally disposed manner relative to the film frame ring.

25Accdfdinghpndfebor B dsrebdn® ¥ HesRioHEa Brdisptop RS abR 0T &8 doveisdive dietshces to each

other) on the;vaejiinbable t-aserrngdaée yatarstabiiliin brres pffifarentaizas: Mmanraaslt, vacuum
tables commonl)éginclude multiple sets of ejector pins, that is, a separate set of ejector pins_for each size

of wafer or fifth fRERTRHAR tHESactimaHpIghs ElSHRYUPEY RdiFyexignded to lift a wafer or film

frame off of the surface of vacuum table, such that a robotic handler can retrieve or
remove the wafer or film frame.
15
Semiconductor wafers and film frames carrying semiconductor wafers can be of different
sizes (e.g., diameters). For instance, common wafer sizes include 6 inch (150 mm), 8
inch (200 mm), and 12 inch (300 mm) wafers. Film frames are correspondingly sized for
carrying a particular size of wafer, and have a larger overall diameter than the wafer size
20  for which the film frame is configured to carry. More particularly, film frames include a
metal or plastic ring or border that is configured to support a polymer film or tape. A
wafer (e.g., a whole or diced wafer) can be carried by the polymer film, for instance, in a

centrally disposed manner relative to the film frame ring.

25  Accordingly, ejector pins need to be positioned at appropriate locations (e.g., relative
distances to each other) on the vacuum table to accommodate wafers or film frames of
different sizes. As a result, vacuum tables commonly include multiple sets of ejector
pins, that is, a separate set of ejector pins for each size of wafer or film frame that the
vacuum table is configured to carry.

30



There are a number of limitations, disadvantages, and/or problems associated with ejector pins. Firstly,
ejector pins typically introduce gaps or openings on the vacuum table, thereby reducing the suction
capability and/or vacuum uniformity on one or more 5ortions of the vacuum table. In addition, when not
properly (e.qg., filly) retracted into 5 the vacuum table, the ejector pins can cause unwanted damage or

defects to seffjigandhctp rrﬁﬁﬂ%@?ﬂﬁ“lﬁﬁ%ﬁi&%,b)ﬂéa\&’éﬁﬁfa‘%éﬂ'@J&%P%rm@%r%%iﬁggw of the

different sizes of wafers and film frames, a given vacuum table is typically adapted or configured for
exclusively cEfSRIgRAseld e filfi eih SN MepBE B SR #REO TgRIPERNEP I9anHMyaREHETS can be

reconfigured g bandiedimfames Rt sieh Lapasanfighiationtvically iovalues theEesronglof one

vacuum table configured for wafer handling from the inspection system, and the insertion of another

vacuum tabl8UERfigWethsorasmyhdabiendRdid tinto thecthapeetipedy<te . Sllon titasied e "swap

_OU'[" is ag ingfficigatand t?{@&&o@l%méﬁ@gt&r Oﬁﬁﬁ_»s-@a%'”&Q&@“%&%ﬁ*ﬂ&lf%%%&a&XiaE!'F&éyftEﬁm designs
include sensors and/or alignment elements carried by a vacuum table or vacuum table assembly to
facilitate filmSFansenshaIor GRITPCBRBIrRRHC S YR ¥AKE R dhinafigRifie ftEBRBRES cRFF WS eRlessarily

increase SysteeARRRIEXIYANURITGQ St L AR IBRG SYSI8TRE. wiRRARAIHERS s Al cnptheas dor fandling,

transporting, or transferring wafers and film frames have associated limitations, disadvantages, and/or
problems. ACCBEEHERY, fRErexelusiveba farming, WGl dHioflsfoved By Reneihs¥riilses, and

methods for E@fﬁ%ﬁi@dtﬁ%m%ﬂiﬂ% W Hansiening yaipisandiito irpaesriir Fumesabuinsaegordance
with a first aspect of the present disclosure, there is disclosed a system for handling a component pane

handlintf apgaratfictsirguies s drundves thsdisem BhAE SN g Nactym paesopaserrd fening Bpparatus

includes at leastinne andlanbavineaidaasy aem sugionRlement roiscting dnerafiemind hatas least one
suction element is configured to 30 apply a vacuum force to a top surface of the component panes to hold

the compon&HgHERs PTHE M Tams kind i Mg the o Rsat BraRtsan Sty AdpaiSY¥ HWso includes

out” is an inefficient and time consuming process.

15 In addition to the foregoing, existing system designs include sensors and/or alignment
elements carried by a vacuum table or vacuum table assembly to facilitate film frame
and/or wafer alignment. Such sensors and alignment elements can unnecessarily

increase system complexity and/or cost.

20  Existing systems, apparatuses, and methods for handling, transporting, or transferring
wafers and film frames have associated limitations, disadvantages, and/or problems.
Accordingly, there is a need for new, modified, and/or improved systems, apparatuses,

and methods for handling, transporting, or transferring wafers and film frames.

25  Summary
In accordance with a first aspect of the present disclosure, there is disclosed a system for
handling a component pane handling apparatus configured to handle component panes.
The component pane handling apparatus includes at least one handler having at least one
suction element projecting therefrom. The at least one suction element is configured to
30 apply a vacuum force to a top surface of the component panes to hold the component

panes to the at least one handler. The component pane handling apparatus also includes



4 an alignment station comprising a plurality of alignment elements, at least one alignment element of the
plurality of alignment elements displaceable relative to component panes disposed at the alignment
station to thereby effectuate spatial alignment of said‘&:omponent panes. 5 In accordance with a second
aspect of the present disclosure, there is disclosed a method for handling component panes. The method

includes ha”éiﬂiBBgQRH%HPEI%HBH%Bﬁiﬂ%@%@ﬁ%@@%l%%ﬂ?&gﬂi&@Pm&H%ny&%g;%b%@“e”t pane

handling apparatus includes at lea andler having at least one suction element configured to apply

a suction forelemeo0d thp Riurply of Migrasip cHaRepaiPiachaMetHaatyh BoARPPRFIELIIYRId at least

one hand|er-dﬂir%sf&?”39dtl?és‘aﬂﬁﬁlﬁgﬁ§ Bgﬁmpm@gtﬁ&@ﬂ%pr&f@cﬂ%@%?é@ﬂ alj ft S&%“E}ﬁdthe
alignment station including a plurality of alignment elements; and displacing at least one alignment

element withfRTHROMOFRIRLST alignment elements relative component panes positioned at the alignment
station tg thereby effectuate spatial alignment of the 15 component panes. In accordance with a third
aspect of the present disclosure, there is disclosed a system for handling film frames that include an

alignment rebbascoransgstath inaeRikasnestighmhe mrststotisdpmye - dipte edisplessdifmediog, the
alignment stadiop.inaimdineRpdishlapeakie B membenibrls Iatamihedispipssatisdeliativgiodhe film

frame to one of effectuate and enhance matingé_engagement between the alignment recess of the film
frame and a FREIRNRRHNE MMt B&ePRar18'thd RaigHRRINCEERIS. hrRd & AR EILE iHcludes® second

handler configgeshionataryibmblm feamedeamethn alignmmeabsiatirpdarchpapsiantmdipfame from
the alignment station to a vacuum table. The second handler includes at 25 least one suction element

configut@d tdup N SN thsr ca BRIt BISSrAde Gr tifccRMPRESAERYFDIA BridmhlatelRBYo the

second handigrdidieThatiGRICASS MERidee WERIb IS ANIGRPIaBhT BaRSS Afdhalfirn{came.and, the
registration element effectuates spatial alignment of the film frame at the ali%:r_nent station. 5 positioning

a film frame SteAigNg1HeireeatBR RS RIBEN Y O PARD BRI R IR ERRacH RS $hi#dd also
includes dispjagingginiRasRIfAlighmeNRiepI@Rtivitbinahenplbnalix sbalilonment elempsmisHelative to

the film frame to thereby one of effectuate and enhance a mating engagement between the alignment
recess of thePAHFRATHARGE &1 Birepfiehaioh SRlARAP IBtERRY SQE%QWQF‘TOSWE%I@WP%%@‘?. The
mating igngagemeiichepaean the alignment recess of the film frame and the registration element at least
substantially completes spatial alignment of the film frame at the alignment station. The method also
includes handling the film frame with a film frame handling apparatus that includes at least one handler

having at least aRerJusieR RlieMandcRplasethtopadRhMt disclosure, there is disclosed a system for
handling film frames that include an alignment recess. The system includes an alignment
station configured to receive a film frame, the alignment station including a displaceable

20  member that is laterally displaceable relative to the film frame to one of effectuate and
enhance mating engagement between the alignment recess of the film frame and a
registration element external to the alignment station. The system also includes a second
handler configured to retrieve the film frame from the alignment station and transfer the

film frame from the alignment station to a vacuum table. The second handler includes at

25  least one suction element configured to apply a vacuum force onto a top surface of the
film frame to hold the film frame to the second handler. The mating engagement between

the alignment recess of the film frame and the registration element effectuates spatial

alignment of the film frame at the alignment station.

30 In accordance with a fourth aspect of the present disclosure, there is disclosed a method

for handling film frames that each comprises an alignment recess. The method includes



10suction force onto a surface of the film frame to hold the film frame to said at least one handler. Brief
Description of the Drawings  Embodiments of the %:esent disclosure will be described below with
reference to the 15figures, in which: FIG. 1 is a schematic illustration of a system for handling
semiconductor-related components or component panes (e g, film frames) according to an embodiment of

the present ﬁéﬁ'@%‘iﬁg 2lBr2mshows algnmanielpirslhandideepsresiiicely amend effector of

the first handler, with a film frame loading station prior to retrieval of a film frame from the film frame

loading statiGBaessrdilYg BARedrAbedirdebipR gsiagatepstrRIsLrEEPBENGC B AH VI HisBRacement of
the end effecipr Qi 1G- 24080 &KiaBASIRARIUQD {Rr fatHeMPR %qﬂémbgwdma&ﬁafwm&ame loading

station; FIG. 2C shows the film frame carried by the end effector of FIG. 2B subsequent the retrieval of
the film frame"ftaRsafe M TEaMEISeaRTY Seitisan §r digppaMolssctietothtiodhBr treentndffector of FIG.

2C for displagipgdhgdinaiéiaee Rikakihakihiadln famaismalionedmith ailndiame Qiapaeagistation;
FIG. 2E shows placement of the film frame on a displaceable platform of the film frame
between the alignment recess of the film frame and the registration element at least
substantially completes spatial alignment of the film frame at the alignment station. The
method also includes handling the film frame with a film frame handling apparatus that
includes at least one handler having at least one suction element configured to apply a

10  suction force onto a surface of the film frame to hold the film frame to said at least one

handler.

Brief Description of the Drawings
Embodiments of the present disclosure will be described below with reference to the

15  figures, in which:

FIG. 1 is a schematic illustration of a system for handling semiconductor-related
components or component panes (e.g., film frames) according to an embodiment of the
present disclosure;

20
FIG. 2A shows alignment of a first handler, more specifically an end effector of the first
handler, with a film frame loading station prior to retrieval of a film frame from the film

frame loading station according to an embodiment of the present disclosure;

25  FIG. 2B shows displacement of the end effector of FIG. 2A to an extended position for

retrieving the film frame from the film frame loading station;

FIG. 2C shows the film frame carried by the end effector of FIG. 2B subsequent the
retrieval of the film frame from the film frame loading station;

30



5 alignment station by the end effector of FIG. 2D, the displaceable platform including a displaceable pin
that can be displaced relative to a film frame registration element carried by the end effector to spatially
align the film frame; FIG. 2F shows the film frame stbsequent its release from the end effector, the film
frame 10carried by the displaceable platform of the film frame alignment station as shown in FIG. 2E; FIG.

2G shows a prgonp RARIERINAIRBRYIHNEEIOLIRIISYINOENE. Han F&@Hl@pﬁ%m%*}ﬁedfﬁﬁkaﬁ%'@'e platform

of the film frame alignment station as shown in FIG. 2E; 15 FIG. 2H shows the film frame carried by the
second handiethiiatihe (158 sranedt digrdivitiere Hentsaeciamects patfililar embodiments of the
present disclosure;  FIG. 21 shows displacement of the second handler for placing the film frame onto
a 20 vacuum table according to particular embodiments of the present disclosure; FIG. 2J shows

displacement 6§ tRE vRews mlasseent of el figaxtshing srareahimriafaemp b mEpedincor

processing siatiamint mw%%%mﬁg the i dsmss v g %iaﬂgmsle%w&ﬁ%@ﬁaa% RIG. 3is an
enlarged view of a film frame that is carried by a displaceable platform of an alignment station, the

displaceablefptatiseaPlapiitipbepiupsItiPRIrssr FiteedRomidimdEmrisraisH o slrtatd reretuate

spatial alignpeptofthefitndrangimaseardanss with @maembodiment of the present disclosure; 7 FIG. 4
shows a displaceable platform that includes three sets of supports pins, each set of support pins

positioned and/or configured to carry film frames of a particular size, according to particular embodiments

of the preserfdiselogitsRis 3! Fin® fign dIQYBSBIE R it RERERS F{0h MR 6HA @ FEMEARE YRR G@RBPONENtS OF
component panes (le): g, film frames% in accordance with an embodiment of the present disclosure; and
10 carried by the displaceable platform of the film frame alignment station as shown in FIG.

2E;

FIG. 2G shows a second handler that is positioned for retrieving the film frame from the
displaceable platform of the film frame alignment station as shown in FIG. 2E;

15
FIG. 2H shows the film frame carried by the second handler with the use of a set of

suction elements according to particular embodiments of the present disclosure;

FIG. 2I shows displacement of the second handler for placing the film frame onto a

20  vacuum table according to particular embodiments of the present disclosure;

FIG. 2J shows displacement of the vacuum table of FIG. 2I for positioning of the film
frame at an inspection or processing station for inspection of the film frame using an
optical image capture device;

25
FIG. 3 is an enlarged view of a film frame that is carried by a displaceable platform of an
alignment station, the displaceable platform carrying a plurality of alignment elements
configured to facilitate or effectuate spatial alignment of the film frame in accordance

with an embodiment of the present disclosure;
30



FIG. 6 is a flowchart of a process associated with relative operation (e.g., relative 10displacement) of the
first handler and the second handlers of the system of FIG. 1. Detailed Description Embodiments of the
present disclosure relate to systems, devices, appargtuses, methods, processes, and techniques for
handling and/or transferring components, component 15 carriers, or component panes. In various

embodimentg|§ acensdRANCEWIR 6 PprsenH BGloRUIEd O tIBE B COMRPPERL PANE RALQINpASSeS a

device, apparatus, structure, or member such as a frame or chassis that can carry, support, hold, retain,

or at least pAHRARFisBIASUPRE BpRSgsangPE i glERstder FataYiviltd SpBehIdral PYitiBHasf 428omponent

such as a sefpicRARYGIPpVRiaI L AIBUIRMYRS Glfﬁlék%}g‘g’ﬁ%. AseyqRrenent 20 pane can provide or enable
the provision of one or more surfaces (e.g., flat of substantially flat surfaces) that can carry (e.g., by way

of a tensioned sheet of material such as an adhesive film) a portion of a component such as a

semicorgluctp(yvafey oI sRIBSEHANS SRORH AR CURPARRMLRASHPBANE Bt figpaRnin some
embodiments, the term "component panes" can also encompass substrates themselves, 25such as

wafers, solaPpBsiel§; or Blatiienesbmpditeranssch sl phisteRodHRSRIaMR PissFatidis W diments, the
componentsggg@mponent carriers, or component panes (e.g., wafers or film frames) are precisely,
accurately, and/or sufficiently aligned, oriented, or positioned prior to transfer or placement thereof onto a
vacuum table for inspection or 30processing such that additional alignment involving adjustment of

alignment, ogigntagion, o8 M5 RARIHOBOh tRe.eMPREEA R $ONHIOREAL CArTFERatRICRNPoReRtipanes (e.g.,
wafers or film frames) relative to_the vacuum table is unnecessary. For purposes of clarity and brevity, the

descrip][R)n JliselaserRearsd dhs Ssst singler and the second handlers of the system of FIG. 1.

Detailed Description
Embodiments of the present disclosure relate to systems, devices, apparatuses, methods,
processes, and techniques for handling and/or transferring components, component
15  carriers, or component panes. In various embodiments in accordance with the present
disclosure, the term “component pane” encompasses a device, apparatus, structure, or
member such as a frame or chassis that can carry, support, hold, retain, or at least
partially surround, enclose, or define a border relative to a peripheral portion of a
component such as a semiconductor wafer or similar type of substrate. A component
20  pane can provide or enable the provision of one or more surfaces (e.g., flat of
substantially flat surfaces) that can carry (e.g., by way of a tensioned sheet of material
such as an adhesive film) a portion of a component such as a semiconductor wafer. In
representative embodiments, component panes can be film frames. In some
embodiments, the term “component panes” can also encompass substrates themselves,

25  such as wafers, solar panels, or electrical components such as printed circuit boards.

In various embodiments, the components, component carriers, or component panes (e.g.,
wafers or film frames) are precisely, accurately, and/or sufficiently aligned, oriented, or
positioned prior to transfer or placement thereof onto a vacuum table for inspection or

30  processing such that additional alignment involving adjustment of alignment, orientation,



5 present disclosure provided below is primarily with reference to film frames. It will however be
understood that the systems, devices, apparatuses, methods, processes, and techniques of the present
disclosure can also be used with other components, %omponent carriers, or component panes, for
instance semiconductor-related components such as packaged semiconductor chips, electronic devices

such as printgd,ciRiihRAamS. AREIED salsRRIES:G5EaR esRndimentnal {g Presens disclosure

can also be used or applied to other types of components or component panes such as ceramic tiles or
machined péﬁi@tﬁ&ﬁ@égrﬁh\?@‘?ﬁelmﬂéf HraHBBANEHBESta i%rd sizes. In many embodiments, the
system transfers component panes (e g, film frames) from a 15 component pane loading station (e g, a
film frame loading station such as a film frame cassette or magazine) to a component pane alignment

station, location, B¥rpessiorf (lefity AA PEGHEYalitSnSSEEpANsn OlodatisHs sipesiBayhefotBaransferring

said corgpongiRANEs{8dreliR{HARESLIGINR YRGHMN kIS AlithencOrmpenstRaNRS. alignmment station
(e.g., film frame alignment station), the component pane (e g, film frame) is aligned 20 prior to transfer

thereof to thdVHEYRINDIABIECTH P th IRk Sha e SR tHRS ofioprifdvice o ithods, iRt eetnpbhent pane (e

g, film frame)&elative 40 thecaesindablssit sURseEOLIRARSRHAINRE PHRGSSRIAG, ARRIBHAAS on the
vacuum table. The alignment of the component pane (e.g., film frame) prior to its transfer to the vacuum

table eliminaf8¥i5 et $OPRANTEE RABER eAlid £ SHVERRIHHEETRIPSHIRPRONSTE GUGineframe) and
25 the vacuypclaiiaitalitog RRBPRARIL BRIE(RIO diMiase) haphern trnsiestasiawansem the

component pane alignment station (e.g., film frame alignment station) toward or to the vacuum table.

Such réfhovaPbr thenplse & s8R RRbCIYRAte Af drarscsem shirdatsasanalse, bimtsednereliste to the
vacuum table,candpsrsassrhnpiliciancys coRipsingspaakoRlicitnoldasigni Ry dansasheifggtiveness of

systems, devices, 30 apparatuses, methods, processes, and techniques of many embodiments of the
present discidehiran baws multiple BrRtermBst ot edMherent pane alignment station (e g, film frame
alignment station) includes a displaceable platform (also referred to as a displaceable plate, base, and/or
support) that is configured to facilitate or effectuate positioning, 5 aligning, and/ar orienting the

component JarBY ¢ insHe) thehay siem AR ine SRR RARHAIaE af A druRes A nt element,

and in many &mMPesiMepial pAdiality i alignmentraiananis |6ambiguiae dp SarmyaeracamaghaRe or more
portions of the component pane goa.g., film frame). 10A first handler, more specifically a first component

pane handlef{& g STRFAALHE AL e CE P AP LA A SR (PGSR (:#mé) from the

component Fane fioadingistabion @abodillodsanie lasisgistativabie theaiitenfraniei@lignipenttation. The
first handler can include an end effector that is configured and displaceable for retrieving the component

pane (e.g., ARSI HRASMISHENISAHE IBXng S G pgnent pane alignment Station

(e.g., film frame alignment station), the component pane (e.g., film frame) is aligned
20  prior to transfer thereof to the vacuum table, in a manner that satisfies the alignment
conditions of the component pane (e.g., film frame) relative to the vacuum table for
subsequent inspection or processing operations on the vacuum table. The alignment of
the component pane (e.g., film frame) prior to its transfer to the vacuum table eliminates
a need for further relative alignment between the component pane (e.g., film frame) and
25  the vacuum table after the component pane (e.g., film frame) has been transferred away
from the component pane alignment station (e.g., film frame alignment station) toward or
to the vacuum table. Such removal of the need for further alignment of the component
pane (e.g., film frame) relative to the vacuum table can increase the efficiency,
robustness, simplicity of design, and/or cost-effectiveness of systems, devices,
30  apparatuses, methods, processes, and techniques of many embodiments of the present

disclosure.



15 film frame loading station) and transferring said component pane (e g, film frame) to the component
pane alignment station (e.g., film frame alignment station). The first handler can include a holding element
or engagement element that facilitates coupling or holding of the component pane (e.g., film frame) to the
end effector. In some embodiments, the first handler itself carries one or more alignment or registration
elements (e g, film frame 20 alignment or registration elements), which facilitate component pane (e g,
film frame) alignment in association with the displaceable platform's plurality of alignment elements. A

second handiernbile paeiRdReatse i E HRMBAE MISnal ganmBar @agion te8onblmsfiMdrame

handler), can Hansiar gi?ti%%'jnHﬁ'ﬂﬁ[@sp@@%&%@eaﬂig‘ﬁfﬁ%ﬁ}lf@%t%f@&fdcmoy QHMIQ&%% (e..g ., first
film frame handler) and/or the component pane alignment station (e.g., film frame alignment station) to

the vacuum i@, hisse\airdlosnspRRiRbHiat tite coBEBHECHaldIBEIE RS RE T EBCIY B RWIHRNAS placement
of the campofgRiRANG o8- of iR {FRAMEL ditssHyrRRIoMR VRGHUMIAbIEMENOUFReNERAIfREMACUUM table

ejector pins. 30More specifically, the second handler can place or position a component pane (e.g., film
frame) directhSiFE B UHeRE O fthdedeic QDR FHBENENA RiSHARY tAad dfindirits e Redignendsféy ejector pin

interaction Wiy thecomponentRadentents, ibnfiaree)apshyichdmaktains & Rrsgyep s felative
alignment between the component pane (e g, film frame) and the vacuum table established at the film

frame alignniBRESPARRRERY ROSiEnS- S8 bect to wafers, a wafer frame can be transferred from a
wafer loading station (e.g., which includes a FOUP or SMIF pod) to a wafer alignment station before
being transferred from the wafer alignment station to the vacuum table. The wafer alignment station is

configutd ta'fdbitk AN BleEHBers SRCH AN b fHRe somneRsah REAHRNE TS e® 1AESh #€onditions of

the wafer relghivedp thenvaaus takle Japsubseptent b, INHRe CHARP rRIRCARSENPBaEAtIPARON the
vacuum table. Such wafer alignment eliminates a need for further relative alignment between the wafer

and the vacUOAd b RALRB B TR (RS bersingaiidrionbie bl rofirme aligrercnigintent Shstion toward
or to the vachuHakier taiimeultislsmaembetivorntmhae s walaedandleipriddisrsisr theisvaler from the

wafer loading station to the wafer alignment station, and a second wafer handler can transfer the wafer

from the wafBICaSRRRASIE B/ osthd iU cigmriafirn the cxuBRRRNAAML L AR RN Gifigured to

effectuate thgplaeamenhafiibeaer diceehysetmtharlsRappbieMacus @alerimamanner that
eliminates a need for ejector Ein interaction 20 with the wafer, and which maintains or preserves the

relative alignfABIROBSRVBRRFt SRRV Ee il (o Sdigmonbaiaiens WAsdsigandtst station. In
view of the feipgaingdyaneusembedinentepidbaiasenhdisclosyrilnatesdecupling or holding

of the component pane (e.g., film frame) to the end effector. In some embodiments, the
first handler itself carries one or more alignment or registration elements (e.g., film frame
20  alignment or registration elements), which facilitate component pane (e.g., film frame)
alignment in association with the displaceable platform’s plurality of alignment

elements.

A second handler, more specifically a second component pane handler (e.g., a second
25  film frame handler), can transfer the component pane (e.g., film frame) from the first
component handler (e.g., first film frame handler) and/or the component pane alignment
station (e.g., film frame alignment station) to the vacuum table. In several embodiments,
the second handler is configured to effectuate the placement of the component pane (e.g.,
film frame) directly onto the vacuum table without a need for vacuum table ejector pins.
30  More specifically, the second handler can place or position a component pane (e.g., film

frame) directly onto the surface of the vacuum table in a manner that eliminates a need



vacuum table (e.g., a porous vacuum table) or vacuum table assembly that omits or 25 excludes ejector
pins. The vacuum table or vacuum table assembly can additionally or alternatively omit or exclude
alignment or registration elements (e g, film frame aﬂ@nment or registration element), and/or sensing
devices or elements that facilitate relative alignment between a component pane, for example a wafer,

fim frame, ofathatablein RFLHABIACWR thle:dfBHLRI AEHRAMants, I RAMENAGHER table can

30 carry component panes of various sizes, for instance wafers and film frames of various sizes, thereby
enhancing nmBeéHaPsiRTSHeEaHiE cshttbifeatigmess DRtTHS @likhm £0RYOIEh SRS SeS-a 8 iated with

vacuum tab'?r%&?&ﬂfdl’m&%&ﬁﬁﬁﬁm@%fﬁy}@ﬁe&%'tﬁé mﬁgﬁi&ﬁ@%iﬁm&%?%ﬁ%ﬁi%p%ﬁﬁ&?m between
different types of component pane handling configuration, for instance when converting a system between

a wafer handling configuration and a film frame handling configuration or vice versa. 5 Representative

aspects Of sygiaMRsHaUIGE Sy ARPAIAIHSES Rﬁ%@%ﬁﬁ%éﬂ%ﬁ%ﬁ«eﬁ'ﬂé@ﬁ techimguesdeichangiing a _
component pane or component frames, for instance a semiconductor-related cpmgonent such as film

frames and WaferdVhifd dedudped RQUStanheMIF e it rerdee rbigrgenGstationefors RERBich like or

analogous elgipefiscar fchPracessrRostionmate shawndurhered withvike ehanalRgols raference
numerals. Relative to descriptive material corresponding to one or more of FIGs 1 to 6, the recitation of a

given referefE&iAlMAMAGH SR ARS1HIAEIPA FECEE B BnERIEF SR BER! M. MANISE U PERSrence

numeral waspreyiguatvineyraitldif efnhadiments RipudedPYHhe RgsaNtHRCIRsURIBYE IGitPrecluded
from applications in which particular 15 fundamental structural and/or operational principles present

amongthe vEIBEL MRS eFRE Hgs AN5EY IRBS e PP arb U cGFM N tablitioT ch e Vs e A 885 ure relates

to and incorpenaiagtil thedegmbratiyRiRieRCa RitsARVaPaathaRRlicatiansIRNMRnfsBpNponent
Pane Handler Configured To Handle Component Panes of Multiple Sizes" (Attorney Reference No.

STI-P013SGY RN AEY sttt e MERRIBrIgiAY MUitetbo Wi sbisamaphriateariansEdcSrifigured to
Handle and Txanafenmanpponent Panes” (Attorney Reference No. STI-P014SG), each filed 12 May 2011
by Applicant "Semiconductor Technologies and Instruments Pte Ltd". Aspects of Representative System
Embodiments 25FIG. 1 is a schematic illustration of a system 10 for handling, aligning, positioning, and

placingisompangits i caiBp@nei:HanersMesespasificalbatilvafiaaies WAL Raktigular
embodiments of the present disclosure. FIG. 2A to FIG. 2J show portions of the system 10 in particular

positions, colMgiRamsHOLRIBE Haaniagetmsas Srincand portond diryeafporEh S specifically
film frame 2Qnhoanshéngranel/ eiealigmenedli ZRRRRTSHRId%: to the vacuum table. The second wafer

handler can be configured to effectuate the placement of the wafer directly onto the
surface of the vacuum table in a manner that eliminates a need for ejector pin interaction
20  with the wafer, and which maintains or preserves the relative alignment between the

wafer and the vacuum table established at the wafer alignment station.

In view of the foregoing, various embodiments of the present disclosure include a
vacuum table (e.g., a porous vacuum table) or vacuum table assembly that omits or
25  excludes ejector pins. The vacuum table or vacuum table assembly can additionally or
alternatively omit or exclude alignment or registration elements (e.g., film frame
alignment or registration element), and/or sensing devices or elements that facilitate
relative alignment between a component pane, for example a wafer, film frame, or other
object, and the vacuum table. In multiple embodiments, the same vacuum table can
30 carry component panes of various sizes, for instance wafers and film frames of various

sizes, thereby enhancing mechanical simplicity and cost effectiveness while eliminating



12 Although the following description of particular system embodiments is directed at film frame handling,
transferring, alignment, positioning, or placement, it will be understood that the system 10 according to
various embodiments of the present disclosure can é(l.lditionally, or alternatively, be used for handling,
aligning, positioning, or placing other 5 types of components or component panes, for example

semiconductoifRIaIRE,CABPARRAISSHER A2 WYRTEISICRCTiRAL AP MIRANSRISAYEH |s/RpNGe: ciicuit boards,
and solar panels and cells, within the scope of the present disclosure. The system 10 includes a

component pagdifsatmMy Yo qevgtiaseniittatueR reshtedierroMpehait URRORMAYIRg Ration), more

spegifically %ﬁﬁ'ﬂlfﬁ%@@n‘f?@ﬁ@%ﬁﬁ%?%?Qh@e%ﬁéﬂ%%ﬁﬁ{%%@@@m%&%@ﬁ%%@@%&aﬁdling .
semiconductor-related component pane handling apparatus), more specifically a film frame handling

apparatus 160NHEBAN e HEHE Brgshanddegtiamiieyatiosemyéemitistor-related component pane
alignmest station), more specifically a film frame alignment station 200; and a vacuum table assembly

300. 15 The system 10 can further include at least one inspection or processing apparatus or station 400
and an offlod¥RRAEF RAGN AR Ep erRbfitlg asfilHF Tisfie HMBERUNNES stRERSS T8t S1ipE{ffiple

embodimentg, dha qisters: fagilitales o eBRpYRIRS g&&sf@f aidilipdramesAldomthenfimdsame loading
station 50 to the film frame alignment station 20 200, and subsequently from the film frame alignment
station 200 teFtRIS BRI TEIIEheQRRMIS OO At HHET R RCH A a0 A S BRRSH DRSO hally from

the vacuum fabignagsemily R9Skiadbedfitdrams efitpading wigiani@dsitipRalioubeenaism &0 includes a

control unit (not shown) such as a computer 25 sistem (e.g., a personal computer or a computer

workstaflon) RFRASSS cBATife 3% BoparABRRFEanEitnEkSp SFa Al A Qs tEHE RS H e BARay of

executing stedRro g siHctopsihal defifaileas anererapansrt BaNa(R 9 filmdrame) handling
and/or alignment sequence in accordance with the present disclosure, as further detailed below. 30 13

The componitBUAR 96 AEHG S ESTIANSS, T saritRdifytedrniensete soasityaianon 56 5hcludes a
film frame loadipgiénplRadETe tHES fRER QR PREPAVD ISP OReR At T HBSIMIBRd [aeatia with respect to

other elements of the system 10, and which is configured to carry a film frame storage unit or repository
55 such as a%m disclosure are not precluded from applications in which™ particular
15  fundamental structural and/or operational principles present among the various
embodiments described herein are desired. In addition, the present disclosure relates to
and incorporates in their entirety by reference Singapore patent applications entitled “A
Component Pane Handler Configured To Handle Component Panes of Multiple Sizes”
(Attorney Reference No. STI-PO13SG) and “A System and Method Using Multiple
20  Component Pane Handlers Configured to Handle and Transfer Component Panes”

(Attorney Reference No. STI-P014SG), each filed 12 May 2011 by Applicant

“Semiconductor Technologies and Instruments Pte Ltd”.

Aspects of Representative System Embodiments

25  FIG. 1 is a schematic illustration of a system 10 for handling, aligning, positioning, and
placing components or component panes, more specifically film frames 20, according to
particular embodiments of the present disclosure. FIG. 2A to FIG. 2] show portions of
the system 10 in particular positions, configurations, and/or handling stages or process
portions during component, more specifically film frame 20, handling and/or alignment

30  operations.



5 cassette or magazine, in which film frames 20 can reside in a predetermined orientation (e.g., vertically
stacked and offset) relative to each other. The film frgme loading station 50 can be configured to accept
and automatically detect or recognize film frame cassettes or storage units (e.g., film frame cassettes),
and correspondingly, film frames 20 of different sizes, for instance, corresponding to 6-inch, 8-inch, or

12-inch wafesgmbighl AOrIRORETY BAREIARHIBE RiAliQMp QG Oy Umbbamedradingsiaton hthis

configured to store, hold, or carry a number of component panes (e.g., film frames 20). Aspects of the
Component Bame Prikting Appieaing Eignmmsmh praitieniignaliriespparatiisy 1brnandsisiadent pane

handling apRastiR ]é%gté’ﬁllorﬁ) Si&%ﬁfiﬁﬁﬁwgq%mgaéﬂl%&ﬁﬁ% @PH?J%SH:%&QOMMM%@ @gﬂea_st one
handler, more specifically component pane handler (e.%., film frame handler), coupled to a robotic transfer

system, devitddigpaaderapRlterptizeieas Bird hankrad bag HEOHE RS GIoRiBEe Y0BBEHE AY$Er devices
configured tqfROSBPIBhiFAASHRY C&meeﬂl%eheﬁmep%ﬁ%sg-,fﬁmfﬁamﬁ& 20)sbehwsrnRafticuardocations,

20components, or portions of the system 10. In multiple embodiments, the film frame handling apparatus
100 includesCaTPRARAR SPRAfdIevalsHel GHhrE R ficmReRABIS PG A fivEtfiesh FEGHE hardera®0) and a

second handlsfad 30n(9¢ sesendsfimdiame bassdler 1R0)-eashdmiudiigh is configured to transport 250r

transfer film frames 20 between particular locations, components, or portions of the system 10. In
several embodiments of the present disclosure, the first handler 120 is configured to transfer film frames

20 from the fite fsasnen qadingrisdiar aflgontie plinelanam3Qalianment siaian 2hduaRed teregcond
handler 130 is configured to transfer film frames ) ) )

10  component pane loading station), more specifically a film frame loading station 50; a
component pane handling apparatus (e.g., a semiconductor-related component pane
handling apparatus), more specifically a film frame handling apparatus 100; a component
pane alignment station (e.g., a semiconductor-related component pane alignment station),
more specifically a film frame alignment station 200; and a vacuum table assembly 300.

15
The system 10 can further include at least one inspection or processing apparatus or
station 400 and an offloading station, more specifically a film frame offloading station
(not shown). In multiple embodiments, the system facilitates or effectuates transfer of
film frames 20 from the film frame loading station 50 to the film frame alignment station

20 200, and subsequently from the film frame alignment station 200 to the vacuum table

assembly 300 for transfer to the inspection station 400, and finally from the vacuum table

assembly 300 to the film frame offloading station.

Additionally, the system 10 includes a control unit (not shown) such as a computer
25 system (e.g., a personal computer or a computer workstation) that is configured to
cooperatively control the operation of system elements by way of executing stored
program instructions that define at least one component pane (e.g., film frame) handling
and/or alignment sequence in accordance with the present disclosure, as further detailed
below.
30
Aspects of the Component Pane Loading Station (E.g., Film Frame Loading Station)



14 20 from the film frame alignment station 200 and/or the first handler 120 to the vacuum table assembly
300. The relative motions, movement, or operation of the each film frame handler, for 5 instance the first
handler 120 and the second handler 130, can be syrlléhronized relative to each other in order to retrieve,
transport, transfer, and/or release film frames 20 in accordance with portions of a programmably defined

film frame trangfer, ARMRLRIIRERAN SROUERSE SBOMNA R dndarstarddhatfilmc iamas:handling

apparatuses 100 including more than two film frame handlers, for instance two of more of the first handler

120 and/or tw dnehistes of thins&eart leafer/ 190 0ading 4B HERION WIthi ket el sEbowIdifé Bresent

disclosure. Tﬂ%d&@ﬂﬁ%é@%@ﬁ?@ﬂ“@i’tﬁ@@é&&ﬁ@Rﬁf@ﬁ%ﬁf&@&'&@fﬂ@%ﬁ%fﬁ'iIb,fiHﬁﬂfr@m%hénd|er5 can
be synchronized relative to each other in order to retrieve, transport, alég? 15and/or release film frames

20 in accordSARBINTES JOrsamy of AISokRaHA riEARE SMe BTGP AR thn SRSh atfd ol M HHBRL sequence.
Aspectsyf aﬁ%@f%&“ﬁﬁ%@zﬁ@?hﬁ@ﬁ@ﬁffﬁ@f&%ﬁ@ banelelal 2N is sealigHiarelp JaERiYERT retrieve

component panes, more 20 specifically film frames 20, from the film frame loading station 50. The first

handler is alé® oMl RreksAsrad s sinialatinedorebpigle ks fiimE PR BIEHEHISD to the
alignment staiiqn 200 cHsrhevindhEdép 2AdtauidGaidally aeetdrerbeginants tamiisibandler 120

includes 25 an end effector 150 configured to facilitate or effectuate receipt or retrieval of film frames 20

from the filmFaHEIBRARES statfon B TrRESNeRERESHr 250 e Y diiofeBistigtiedlto couple,

hold, or secuigrthentiigiAamsr2( dhatlodudsgofisriaceaant Rng/acrotation ghthewdrerffegtor 150 for
transfer of the film frame 20 from the film frame loading station 50 to the film frame alignment station 200.

In somé&030 &oTBBANGRHaNR AN S FRED 186%En fRERMSIeRdd 8 sEigagEhEnt AL or means to
couple, hold s@rsagsite sheditn famd S thenatpssing displaceMantanioro).

Aspects of the Component Pane Handling Apparatus (E.g., Film Frame Handling
Apparatus)

15  The component pane handling apparatus 100, more specifically the film frame handling
apparatus 100, includes at least one handler, more specifically component pane handler
(e.g., film frame handler), coupled to a robotic transfer system, device, or assembly. The
at least one handler can include one or more robotic transfer devices configured to
transport or transfer component panes (e.g., film frames 20) between particular locations,

20  components, or portions of the system 10.

In multiple embodiments, the film frame handling apparatus 100 includes a plurality of
handlers, including a first handler 120 (or first film frame handler 120) and a second
handler 130 (or second film frame handler 130), each of which is configured to transport
25  or transfer film frames 20 between particular locations, components, or portions of the

system 10.

In several embodiments of the present disclosure, the first handler 120 is configured to
transfer film frames 20 from the film frame loading station 50 to the film frame

30  alignment station 200, and the second handler 130 is configured to transfer film frames



15 rotation of the end effector 150 for transfer of the film frame 20 from the film frame loading station 50 to
the film frame alignment station 200. The end effector, 150 can be displaced between a first position (or
retracted position) and 5 a second position (or exterided position). The extended position of the end
effector 150 can correspond to the film frame loading station 50. Accordingly, the displacement of the end

effector 150 19, 950 R ffmtAe R ERAGHPPSIIABC AN RIRG IR S RA EHEIR: 120 18.1RE RS, the film

frame loading station 50, in a manner that enables the end effector 150 to receive or retrieve film frames
20 from the i ¢33 RAIAY: station 50. 10 The first handler 120 can be coupled to an actuator (e.g., the
robotic transfer system, device, or assembly). Coupling of the first handler 120 to the actuator effectuates
coupling of the end effector 50 of the first handler 120 to the actuator. The actuator is configured for

facilitating or'@fetsiftisg MREEe MENEBENe ¥narsHiiesr 256hsr gastirBin SRmsaiandiy, Fof example,

the actuator camiReludern Ak HafdRPNPURALL: BYdiRY iandRING0JeA! HdriyaBh I elegtiigal yaeghanism for
facilitating or effectuating the displacement of the end effector 150, for instance from the retracted position

to, or toward®thePtIde it $56sIRoFF of Yo tENPRP int RaHds dedfrsniclsassi rafiensadifgi8tation 50.
20 The end gffestomts0wan Y aratialb aligped anrrisniatadislativade e fimdames 2Qgpred in the

film frame loading station 50, more specifically in the film frame storage unit 55, prior to displacement of
the end effebEMBRNGCBRIBGFards, the film frame loading station 50. The spatial alignment of the end
effector 150 prior to displacement 25thereof to, or towards, the film frame loading station 50 can aid
accurate and/or efficient retrieval of film frames 20 from the film frame loading station 50. As described

above, e fitstHaRAemdoread BntcBindines frrdirgennaratassed Hb 18 W8 Moss BRNTR© first handler

120 can be ramprakly RidatacHangRaklyeaauPizia @ iR ticuiaimng efeairdotvealeaiasirom a

plurality of end effectors 150. Each end ) o )
of the second handler 130, are also included within the scope of the present disclosure.

The relative motions, movement, or operation of each of the plurality film frame
handlers can be synchronized relative to each other in order to retrieve, transport, align,
15  and/or release film frames 20 in accordance with portions of a programmably defined

film frame transfer and/or alignment sequence.

Aspects of a Representative First Handler 120

The first handler 120 is configured to receive or retrieve component panes, more
20  specifically film frames 20, from the film frame loading station 50. The first handler is

also configured for transferring film frames 20 from the film frame loading station 50 to

the alignment station 200.

As shown in FIG. 2A to FIG. 2J, in several embodiments, the first handler 120 includes
25 an end effector 150 configured to facilitate or effectuate receipt or retrieval of film
frames 20 from the film frame loading station 50. The end effector 150 can be shaped
and/or configured to couple, hold, or secure the film frame 20 thereto during
displacement and/or rotation of the end effector 150 for transfer of the film frame 20
from the film frame loading station 50 to the film frame alignment station 200. In some
30 embodiments the end effector 150 can include holding or engagement element(s) or

means to couple, hold, or secure the film frame 20 thereto during displacement and/or



effector 150 can be configured for receiving, retrieving, and/or coupling to, film frames 16 20 of a
particular size, for example 6 inches, 8 inches, or 12 inches. Each end effector 150 within the plurality of
end effectors 150 can be removably, reversibly, or ir']t%rchangeably screwed, attached, connected, or
coupled to the first handler 120 to thereby enable the first handler 120 to handle film frames 20 of a

correspondinggizsh st the Shdt fandler 101 GRnig e {RE TRGHItBIRG 90SHERURLNG analgs of film

frames 20 from the film frame loading station 50 to the film frame alignment station 200 for film frame
alignment oﬂé?&i%%{aﬁglhé%ﬁ@é’dﬁﬂfd@?éﬂ%@iéwnimﬁ%‘i@ﬁiﬁ@embodiments, the first handler 120,

more specifically the end effector 150 of the first handler 120, includes or carries a film frame registration
element 140 that is configured to couple to the film frame 20. The film frame registration element 140 can

be shaped ah8foftbefigtirsd 28 fadiRaditlaser P earrsiaf it PAREORIPHATERCIHIRP GBI bf the film
frame 2@ to tb@&6%1&119&4{%111@[9-&M&i&fﬂmﬁﬁaﬁ)efﬁgi&@ﬂ@&eﬁew dfheaninchideostlggst one

vacuum inlet or opening 170. The vacuum opening(s) 170 are shaped, configured, and/or positioned for

securing, hokiRGOBETRMSt s it Rae éooding stionsV i errdiagbette fowlisesasntal Bvbodiments,

at least one ¥agu4a-RReNigol @ iswasitianed-atAdea HRReyOEhS AP 4R FameaRewwyhen the film frame
20 is coupled to the end effector 150. In some embodiments, for example in system embodiments as

shown in FIST 1owfesisp e Hamersadiapaiyinn Pt in atremsr thahetabirsths sRERIRERE 140
includes, or iss @ elRRERISH enthrNiRh thahiss Svapesh dimansipnsdarrierseanfipsoed for coupling to 25

the film frame 20. As shown in FIG. 3 and FIG. 4, the film frame 20 can include at least one alignment
recess ¥ (also referred to alignment features, alignment elements, or alignment grooves). The alignment

recesses 22 phdhgriiraiiamme 129 can be sbaprd. dimensianed. @d/encopbisit asig ReGRERNdate,
receive, or couple to the film frame registration element 140. More specifically, the alignment recesses 22
of the film fralgpgee, or assembly). Coupling of the first handler 120 'to the acCtuator effectuates
coupling of the end effector 50 of the first handler 120 to the actuator. The actuator is
configured for facilitating or effectuating displacement of the end effector 150 of the first
15  handler 120. For example, the actuator can include, or use, a pneumatic, hydraulic,
spring, gear, driven, or electrical mechanism for facilitating or effectuating the
displacement of the end effector 150, for instance from the retracted position to, or
towards, the extended position for retrieving film frames 20 from the film frame loading
station 50.
20
The end effector 150 can be spatially aligned or orientated relative to the film frames 20
stored in the film frame loading station 50, more specifically in the film frame storage
unit 55, prior to displacement of the end effector 150 to, or towards, the film frame
loading station 50. The spatial alignment of the end effector 150 prior to displacement
25  thereof to, or towards, the film frame loading station 50 can aid accurate and/or efficient

retrieval of film frames 20 from the film frame loading station 50.

As described above, the first handler 120 can be configured to handle film frames 20 of
different sizes. The first handler 120 can be removably or interchangeably coupled to a
30  particular end effector 150 selected from a plurality of end effectors 150. Each end

effector 150 can be configured for receiving, retrieving, and/or coupling to, film frames



3020 are configured to matingly engage to the film frame registration element 140. 17 In multiple
embodiments, the end effector 150 is displaced and/or rotated during transfer of film frames 20 from the
film frame loading station 50 to the film frame align t station 200. The displacement and/or rotation of
the end effector 150 can be controlled automatically by way of executing program instructions that are

stored in theppirgl piitem 4’ N6, AGIEMAPI TSR U RRRRINGS 3 Al Qbhe [ sliegiaedp0 can be

configured to help maintain the attachment or coupling of the film frame 20 to the end effector 150 during
the displacerh¥ht WiHBIor fetafibi Bittheobrrnéfetisiorso iingthBaraABrRY SN aYSHES 200 om the film

fra}me |Oadin91§_£%ﬂ‘aﬁg§ ' t@&é%fr%ﬂ‘ﬁl?élﬂn&ﬁﬂééﬂi% %%Qpljeg Asneetsink thengrmpanept Pane
Alignment Station (E.g, Film Frame Alignment Station) The first handler 120 transfers the component

panes, moretBpsEiisanY ebsifirstraandls o Grorhard < bHpBaBKs #9mkasatrigtatsnsitsore specifically
the film fame loading station 50, to the component pane alignment station, more specifically the film
frame alignment station 200. The film frame alignment station 200 is configured to receive, 15 contact,

carry, or couphs tdrstheantsrbidsepiguiedrie fapditaiag any Hrghatisadresier polkio AL film frames

20 relative tothgyaHe MIiRRgasrapl SR spedifisalymtha iimmanes L0 %derspatially
aligned, orientated, or positioned at the film frame alianment station 200 in a manner that satisfies the

alignment colfifitio ALEHMRB MRS REME. 20 JeistiPeddnHe! YA table assembly 300, more particularly to a
20 vacuum table 310 of the vacuum table assembly 300, for subsequent inspection or processing
operations on the vacuum table 310. The Sﬁtial alignment, orientation, or position of the film frame 20 at

the film! fram&dnyHinkrrebasbmond SafBihhindien H0ar3F tngrdicalixdbe e AHRARHENVEEN the 25

film frame 2QingheyaduHMinbie-ARRAMPI¥3H0s MeersREkibGREYshRivRMMRbI8BEAOfthe vacuum
table assembly 300, after the film frame 20 has been transferred away from the film frame alignment

station 200. $PigEhiargHAIe e, BRdHRBRIS Nodlie i damm tRiTHaEB0MBE EYhiRied, or
substantiallyycosngifie dnatdhe diifufiameAlignment statian.28thonacarsinghménametiiRigtampbpdiments,

there is no need for 30further alignment of the film frames 20 when placed on, carried by, or coupled to,
the 18 vacubMRABRECS1be HB fitmeramhisshoiysthandlsed 48 be further aligned relative to the film frame
registrgtion element 140 after spatial alignment at the alignment station 200. In many embodiments, the

film frame alignment station 200 includes a displaceable i .
e film frame registration element 140 can include at least one vacuum inlet or opening

170. The vacuum opening(s) 170 are shaped, configured, and/or positioned for securing,
holding, or coupling the film frame 20 to, or onto, the end effector 150. In several
embodiments, at least one vacuum opening 170 is positioned at a periphery of the film

20  frame 20 when the film frame 20 is coupled to the end effector 150.

In some embodiments, for example in system embodiments as shown in FIG. 1, FIG. 2A
to 2J, and more clearly in FIG. 3, the film frame registration element 140 includes, or is,
an elongated C-channel that is shaped, dimensioned, and/or configured for coupling to
25  the film frame 20. As shown in FIG. 3 and FIG. 4, the film frame 20 can include at least
one alignment recess 22 (also referred to alignment features, alignment elements, or
alignment grooves). The alignment recesses 22 of the film frame 20 can be shaped,
dimensioned, and/or configured to accommodate, receive, or couple to the film frame
registration element 140. More specifically, the alignment recesses 22 of the film frame

30 20 are configured to matingly engage to the film frame registration element 140.



5 platform 210 (also known as a displaceable plate, base, or support, or a mountable plate, base, or
support). The displaceable platform 210 is shaped, dimensioned, and/or configured to receive, hold,
support, or couple to, portions of the film frame 20 frofn the first handler 120, more specifically from the
end effector 150 of the first handler 120. 10The displaceable platform 210 can be displaced in a vertical,

or SUbSta”“éIUb’rHﬁftti;g%' HIBREARHE halandrdc@xisyo T aidbiraseaRs MIURIMeARLAMRR POSItioned

(e.g., vertically displaced) to facilitate placement or coupling of the film frame 20 to the displaceable

platform 2100arfddr Farmevalofraia e flamearte riepdifte dasior e aiferniromg. Figmaienple, a

particular pogfgiganosaeriihal GleYatanaf e disriasrable #r RIATFRIE-0180NaN0SS &R%R ARE/OT
accuracy of removal of the film frame 20 from the displaceable platform 210. The displaceable platform

210 can incl@dEBRESHHY st ohexandirganosramamirasirns thahyr e seisdimdhecansolany of
alignment elgm@pts,sIhg piuralitw et alignipanhelemenr 2Q s eufigwedsy opasablmfufRailitating or

effectuating spatial alignment of film frames 20 at the film frame alignment station 200 In man

embodiment8ch Teigian dheighrsBmealeth soreHRL 85 b il {Fype rdfetonibr 686, dfastoritpfaced relative
to the film frqmﬁr{%f%@W@éﬁﬂﬁb@iﬁéﬁ?ﬁ‘ﬁ&épﬁﬁﬁ&%ﬂ&f@ﬁi%ﬁ%&m Jacilitate alafipstuats fip frame

alignment at the film frame alignment station 200. More specifically, at least one 25 alignment element
can be vertidipet 1t &iembndimdsame ladinsstadmmdtarhs flgidianealEemersi#eadfbr the end

effector 150 for facilitating or effectuating film frame alignment at the film frame alignment station 200. In
some embodiments, at least one alignment element can be laterally displaced in a direction towards the

film frahfle reGROPSEA B HRAPIRRNEPENE AHdNEFR 118D, (Fo % LA HAMMEHIRfAHR .

30Alternativetye i iqasiRING atonmerieleme sbepo R vpiticalnsisnipeat cA0K nsiames framea retracted
position correspondir%tso a level flushed with a surface of the 19 displaceable platform 210 to an

extended podfidiiossisspynam b Gamsdrativgsiatiranitae sordficdbinkedidmdeanpilodifitorm 210, to

effectuate filgiafiiam e @ignmerbinpeRvata)evbodimenissthp Rl uRIY Phaliamenkelgmentmes the
displaceableé)latform 5 210 includes multiple groups or sets of suE ort pins 222, for example a first

group or set SHEUPFYrE 22Ky TheeBYRAIEBE 5 BeuBer SappBrePihis 2985 2Uifd dAHFEEG¥oup or set of

support pins chAesthatrafeor 26RO MFdHEEE 0 SHPR Y, 63 MadhiGaHM e ol fiasmesodniase
specifically, each. group or set of suppor%té)ins 222a, 222b, and 222c is_configured and positioned to

support, carMP BRI td Hifn Framss 61"*]&%Yﬁeﬁ8nf}fos‘(28“(5¥b.F@ﬁ?\cﬁ&?ﬁ"ﬁcﬁggﬁ) a4¢2 inches).

specifically, the film frames 20 can be spatially aligned, orientated, or positioned at the
film frame alignment station 200 in a manner that satisfies the alignment conditions of
the film frame 20 relative to the vacuum table assembly 300, more particularly to a
20  vacuum table 310 of the vacuum table assembly 300, for subsequent inspection or

processing operations on the vacuum table 310.

The spatial alignment, orientation, or position of the film frame 20 at the film frame
alignment station 200 can eliminate a need for further relative alignment between the
25  film frame 20 and the vacuum table assembly 300, more specifically the vacuum table
310 of the vacuum table assembly 300, after the film frame 20 has been transferred away
from the film frame alignment station 200. The spatial alignment, orientation, or position
of the film frames 20 can be completed, or substantially completed, at the film frame
alignment station 200. Accordingly, in multiple embodiments, there is no need for

30 further alignment of the film frames 20 when placed on, carried by, or coupled to, the



FIG. 3 shows an enlarged view of a film frame 20 placed on, carried by, or coupled to, a displaceable
platform 210 according to particular embodiments of the present disclosure. FIG. 4 shows three film
frames 20a, 20b, and 20c of different sizes (e.g., 6 inChes, 8 15inches, and 12 inches) that are placed on,
carried by, or coupled to the displaceable platform 210. Each set of support pins 222 can be configured

and/or positiQRed fRTABREMDITHR NG AL ECUDIINI 18: BRI BMBeSehel ARAIFWRIRIZe Lidiameter. For

example, as shown in 20 FIG. 4, the first set of support pins 222a is configured and positioned for
receiving, calWinGa e egisiiagan chimorbhidsafionsortad dignasitel the glignmriHes)titne288cond set of
support pins 222b is configured and positioned for receiving, carrying, or coupling to film frames 20b of a
second diameter (e.g., 8 inches), and the third set of support pins 222c is configured and positioned for

receiving, calfyanorecadasting b fitkerflime Sane alighaenirgiefiomed) @dudes mdhadicratigdition, each
set of suppPoRIRiRER24 di @1sdNgfitet 88LAfiSMRRIL RIPER: R2BAsdhe:r SEFPHH, IRLOIBURRAIERiR%222b, and

the third set of support pins 222c) can be dis%osed or positioned at a specific height (e.g., a different

height) to fadifitste YecBiPROENd S0BsaiokiseanignmlaHprst i fimedepelordirpenreisshdiig/size or
diameter. 303 statiQngQe-6RR, iIneIgass P nenebepRfdiffRenhsizeselfiim frameso2fihahthe system

10, more particularly the film frame alignment station 200 of the system 10, is able to receive, handle,
and/or align. fret Reostspie2Qumers treciftretisfienaiihn Ak i&ests 20 odhs pathandiesydbm 10 includes

four, five, or more sets of support pins 222, said film 5 frame alignment station 200 will correspondingly
be able to receive, handle, and/or align film frames 20 of four, five, or more different sizes. The sizes of

the film! fram&82g18plA9sabA elationdnt H it BsnditRlssd it haeTiak P UaBIEY t8#tigabive, and
fourteen inchgs Lot he systeny 10 vimyjtingeeambnsinae s plitherrasestdisclosiRis £apable of

handling component panes, more specifically film frames 20, of multiple sizes without a need to

constantly cHERYREBrABBISSEY, KorfiglifatfoR!asARIGH st-GRUBY ke ComBolint F4Re Mgt station,
more specifigalpyfeatiapaign Mentsl@ienetbyal is allowmihesystemaldhiakaadis ceamenent panes,
more specifically film frames 20, of multiple . o ) ) )
platform 210. For example, a particular position or vertical elevation of the displaceable
15  platform 210 enhances ease and/or accuracy of removal of the film frame 20 from the

displaceable platform 210.

The displaceable platform 210 can include or carry at least one alignment element, and in
many embodiments a plurality of alignment elements. The plurality of alignment element
20 s configured or operable for facilitating or effectuating spatial alignment of film frames
20 at the film frame alignment station 200. In many embodiments, at least one alignment
element can cooperatively operate, function, or be displaced relative to the film frame
registration element 140 of the end effector 150 to facilitate or effectuate film frame
alignment at the film frame alignment station 200. More specifically, at least one
25 alignment element can be vertically or laterally displaced relative to the film frame
registration element 140 and/or the end effector 150 for facilitating or effectuating film
frame alignment at the film frame alignment station 200. In some embodiments, at least
one alignment element can be laterally displaced in a direction towards the film frame
registration element 140 of the end effector 150, to effectuate film frame alignment.
30  Alternatively, at least one alignment element can be vertically displaced, for instance

from a retracted position corresponding to a level flushed with a surface of the



15sizes at least one of robustly, efficiently, and cost-effectively. In many embodiments, the plurality of
alignment elements of the film frame alignment station 200 can also include at least one displaceable
alignment pin, lever, arm, element, or member 224 that is configured to exert a force against an edge or
exterior border 24 of 20a film frame 20 in a manner that facilitates an adjustment of the film frame's

position, alig %e@&é’/ﬁlﬁﬁﬂﬁﬂ@i@Eb‘%ﬁ@i?e?ﬁf%ﬁéﬁ@sﬁh@r{ iL’ME%S?ﬁJ%%i%H FienelamsiaiOn The at least

one displaceable alignment pin 224 can be located or positioned for conveniently and/or accurately
exerting forchagaifrsetpbtbeidisrlresaddasiBéraar2ig. ¢ sfosts filim@aee phSaersl embodiments, the
at least one displaceable alignment pin 224 can be displaced laterally for exerting force against the edge
of a film frame 20 such that the alignment recesses 22 of the film frame 20 become mated (e.qg., tightly

mated) with tHes$i¥gTatsmbodigstiatids elerbiht eholignmert crmgatead the diselssblmeltéonRerein the
displaceﬁb|eﬂ@§ﬁ%ﬁﬁ8§%ﬁﬁfg@dg¥6?§ SELRWOLILBPPSHIINS (b8, e JH%E% pirsvppeiiRsd22a, the

second set of support pins 222b, and the third set of support pins 222c¢), the displaceable platform 210

also includeS{HEVHSPIaLabie ARtFML SEBIRO FEhHI Y RARE RifspiAEaBNs githrd HouPRictiid 5
displaceableqpig,g34h. ARd B sitd disklageriiH RLLZ 6 dhpilbecandesstondibab dirplagaaile platforms

210 that include alternative numbers of sets of support pins 222 and/or displaceabliigns 224 are also
included witrif- tNASe e Gl predeht EHeBDreShehetiRPSF tHEISeddttt HAANEI3825THe second

handler 130 gfthe.s¥ateny Ydsieaniigurashpfadclitaie ar &fiprurteiiratsislcoihe canpasent pane, more
specifically the film frame 20, from the comi)é)(?rnent pane alignment station, more specifically the film frame

alignméRt statis{ 280 OdRehet thanghss naihiler 80LER the vacuum table assembly 300. In several
embodiments, the second handler 130 is configured to transfer film frames 20 from the displaceable

platform 210 ) .
FIG. 3 shows an enlarged view of a film frame 20 placed on, carried by, or coupled to, a

displaceable platform 210 according to particular embodiments of the present disclosure.
FIG. 4 shows three film frames 20a, 20b, and 20c of different sizes (e.g., 6 inches, 8
15 inches, and 12 inches) that are placed on, carried by, or coupled to the displaceable

platform 210.

Each set of support pins 222 can be configured and/or positioned for receiving, carrying,
or coupling to, film frames 20 of a particular size or diameter. For example, as shown in

20  FIG. 4, the first set of support pins 222a is configured and positioned for receiving,
carrying, or coupling to, film frames 20a of a first diameter (e.g., 6 inches), the second
set of support pins 222b is configured and positioned for receiving, carrying, or coupling
to film frames 20b of a second diameter (e.g., 8 inches), and the third set of support pins
222c is configured and positioned for receiving, carrying, or coupling to film frames 20

25  of a third diameter (e.g., 12 inches). In addition, each set of support pins 222 (i.e., the
first set of support pins 222a, the second set of support pins 222b, and the third set of
support pins 222c¢) can be disposed or positioned at a specific height (e.g., a different
height) to facilitate receipt, and subsequent alignment, of film frames 20 of a
corresponding size or diameter.

30

Increasing the number of groups or sets of support pins 222 of the film frame alignment



150f the film frame alignment station 200 to, or onto, the vacuum table 310 of the vacuum table assembly
300. As described above, film frames 20 are spatially aligned, oriented, or positioned prior to transfer from
the film frame alignment station 200 to the vacuum Ble assembly 300. 20 More specifically, the
completion, or substantial completion, of spatial alignment of the film frames 20 can occur by way of the

film frame alignpaniRiRlaN =60 MU SraPasiBRAISIe seraRdHandlen kR imeapligured to

maintain the spatial alignment of film frames 20 that is established or achieved at the film frame alignment

station 200 diiBousePREifaaFyf e i framfealmmmenh skedian Husltbsigupient YaioAbMotto the 25

vacuum tab'?eééﬁ%mﬁbld:ﬁ&%nl{)cﬁea\{ ﬁl'W@QQHBF@R%E@@tﬁ%%ﬂgﬁkﬁﬁgkﬁ[gkﬁ%m%lﬂd%ﬁ’m%”esy at
least one suction element 160 (also known as suction probes or suction pads). The at least one suction

element 160%P¥#dcEEEoHEREN4fbEBElRs dBRfigliYEdab Trifitskts O sHepRih RIS ZdidgsBA8pling, or

attachment g1 GABRRARNLRANE CONRISRERHFEHYIHYT, fFrma 2R focthesasrmd, handenld. More
specifically, the at least one suction element 160 of the second 22 handler 130 is configured to apply or

provide suctiBlifdre@ed Horfdeupfitre AmmasaiEnerbrigsan hresiadbeatbn s moiamnenid? fatne

periphery, toghergbinfaciiate@upiieatale leading 1caHRlNS, 9k atlarmantwelithe filmamer0 to the
second handler 130. The application of suction force by the at least one suction element 160 to the film 5

frames 20 cdR4&o help to secure the film frame 20 to the second handler 130 during transfer of the film
frame 20 from the film frame alignment station 200 to the vacuum table assembly 300.

10 The system 10 of multiple embodiments of the present disclosure is capable of handling
component panes, more specifically film frames 20, of multiple sizes without a need to
constantly change components, configuration, and/or set-up of the component pane
alignment station, more specifically film frame alignment station 200. This allows the
system 10 to handle component panes, more specifically film frames 20, of multiple

15  sizes at least one of robustly, efficiently, and cost-effectively.

In many embodiments, the plurality of alignment elements of the film frame alignment
station 200 can also include at least one displaceable alignment pin, lever, arm, element,
or member 224 that is configured to exert a force against an edge or exterior border 24 of
20  a film frame 20 in a manner that facilitates an adjustment of the film frame’s position,

alignment, and/or orientation with respect to the film frame registration element 140.

The at least one displaceable alignment pin 224 can be located or positioned for
conveniently and/or accurately exerting force against the edge or exterior border 24 of a
25  film frame 20. In several embodiments, the at least one displaceable alignment pin 224
can be displaced laterally for exerting force against the edge of a film frame 20 such that
the alignment recesses 22 of the film frame 20 become mated (e.g., tightly mated) with

the film frame registration element 140.

30 In several embodiments, the displaceable platform 210 includes one displaceable

alignment pin 224 for each group or set of support pins 222. Accordingly, as shown in



Although suction elements 160 are described for facilitating or effectuating the loading, 10 coupling, or
attachment of component panes, more specifically film frames, 20 to the second handler 130, it will be
understood that alternative methods for loading, co ]Iing, or attaching component panes such as film
frames 20 to the second handler 130 can be used or applied within the scope of the present disclosure.

For exampleriie secaniGandiarehid aandnc!vaR QfPRRI R BELEIY I AlRMR PF0(Bak RO for

facilitating or 15effectuating the loading, coupling, attachment, and/or securing of component panes such
as film frame$@TGUARCSERBN Itanii IO @ patiRTbP BMbotintBA tscaie AppNEalRPBIRNEtion force

(e.9., the quantity aneiac duratian &f stisiendatceapplisdiRy the AllenatBna Syeten slemart 160 can be

20 controlled, for instance depending upon operation or location of the second handler 130, speed of the
second handléea 3tselaerablsizalisnmeniraine 2mmshaladisstrdissienedlsy Rk $&tonad HaFRIT 130. For

example; th?dﬂ;?%@%@ sHrtionforgeiapnliad Rishs-atieasione suction alepept A san fgadjusted,
more specifically increased, with increasing size of film frames 20 that is handled or transferred by the

second handléPiaseabls plasfampticd ddhad 18dpiisdByanee SuBRsiHAk St o8 EBMERt 68 M order to

retrieve or pigkyptagfidisrgig9franthadimdamne ignmentsiatiar 2l mene draeiigally the
displaceable platform 210 of the film frame alignment station 200. The suction force is maintained during

transfer of the film frame 20 from the film frame alignment station 30 200 to the vacuum table assembly
300. The maenransetnd taedsidctiandrice3oelps to secure the film frame 20 to the second handler 130

during displacement of the second ) .
10~ The second handler 130 of the system 10 is configured to facilitate or effectuate transfer

of the component pane, more specifically the film frame 20, from the component pane
alignment station, more specifically the film frame alignment station 200, and/or the first
handler 120 to the vacuum table assembly 300. In several embodiments, the second
handler 130 is configured to transfer film frames 20 from the displaceable platform 210
15  of the film frame alignment station 200 to, or onto, the vacuum table 310 of the vacuum

table assembly 300.

As described above, film frames 20 are spatially aligned, oriented, or positioned prior to
transfer from the film frame alignment station 200 to the vacuum table assembly 300.
20  More specifically, the completion, or substantial completion, of spatial alignment of the
film frames 20 can occur by way of the film frame alignment station 200. In multiple
embodiments, the second handler 130 is configured to maintain the spatial alignment of
film frames 20 that is established or achieved at the film frame alignment station 200
during the transfer of the film frames 20 from the film frame alignment station 200 to the

25  vacuum table assembly 300.

In several embodiments, the second handler 130 includes, or carries, at least one suction
element 160 (also known as suction probes or suction pads). The at least one suction
element 160 of the second handler 130 is configured to facilitate or effectuate loading,
30  coupling, or attachment of the component pane, more specifically film frame 20, to the

second handler 130. More specifically, the at least one suction element 160 of the second



23 handler for transferring the film frame 20 from the film frame alignment station 200 to the vacuum table
assembly 300. As described above, in many embodiments, the component pane, more specifically film 5
frame 20, is spatially aligned prior to transfer thereoffrom the film frame alignment station 200 to the
vacuum table assembly 300 in a manner that satisfies the alignment conditions of the film frame 20

relative to the yagyuadableriO iy BPLIBSRECURRIGh REPGERSINGRRRBHANS MM thangcuum table

310. The use of suction force for retrieving the component pane, more specifically film frame 20, from the

film frame 180alifinseAtgYstioh Poatiand #eodpite of HBRIPE IPREMmifrdhfachy theiléiaecend handler

130 during tr@f’f'@éﬁfaﬁ@[@aﬁlﬁgﬂ% hg %w&m&%&&tm@@iﬁ% tﬁ@rﬂé‘m {H@'&@&%M}ﬂ@pq can help
to preserve the established, comp eted, or substantially completed, spatial alignment or orientation of the

component pafe IMoreRlsaEAR AR SHEHMMATE2DY dohrivsashense fittoR S ey htfdat Beafibn 200. In

several embadimanis, ¢ & allapmeaithe comrarsnt pane MO &RRCHisRIlyfilmuii@mego0. is
achieved and/or completed at the film frame alignment station 200 in a manner that removes any need for

alignment (etfpnssa®dlItBidHmektBe lefiemdhy diltndmams riigmsotreaive 10%e Wcyar4able 310, for

instance upog afterpgcsspent of the film frame 20 on the vacuum table 310. 20 The vacuum table 310
is configured to detect (e.g., by way of sensors) the presence, placement, or transfer of the component
pane, more specifically the film frame 20, onto the vacuum table 310. Upon detection of placement of the

film frame 20\aisuthesvagunmdaRia316) the awﬁmpfa%qn@tmé%p@@emiﬁgIﬁﬁsrdaaﬁlgyction

element 160 250f the second handler 130 can be terminated, or substantially reduced, to enable release

of the fllfh fr&?MPIB% G¥h AHRCBIESH @ hSARNITERD PARTe CROET BREVHEMMITLRIE 2B8enY BT In multiple

embodimentgeghiaerRrarReNtIDSHIQSUIBe thRI& IR 0Q MaedifanfiivbenshatialsOsigngeuplipgientation
between the film frame 20 and the vacuum table 310 at the vacuum table assembly 300. Accordingly, in

such embodRhéHRChHRE ¢RI Manes such as film frames 20 to the second handler 130 can be
used or applied within the scope of the present disclosure. For example, the second

handler 130 can include grippers or adhesive elements (not shown) for facilitating or
15  effectuating the loading, coupling, attachment, and/or securing of component panes such

as film frames 20 to the second handler 130.

In particular embodiments, the application of suction force (e.g., the quantity and/or
duration of suction force applied) by the at least one suction element 160 can be
20  controlled, for instance depending upon operation or location of the second handler 130,
speed of the second handler 130, and/or size of film frame 20 handled or transferred by
the second handler 130. For example, the quantity of suction force applied by the at least
one suction element 160 can be adjusted, more specifically increased, with increasing
size of film frames 20 that is handled or transferred by the second handler 130.
25
The suction force is applied by the at least one suction element 160 in order to retrieve or
pickup the film frame 20 from the film frame alignment station 200, more specifically
the displaceable platform 210 of the film frame alignment station 200. The suction force
is maintained during transfer of the film frame 20 from the film frame alignment station
30 200 to the vacuum table assembly 300. The maintenance of the suction force helps to

secure the film frame 20 to the second handler 130 during displacement of the second



24 assembly 300, more specifically the vacuum table 310, does not include alignment means, tools, or
elements. The vacuum table assembly 300 omits or excludes registration elements (e.g., component
pane registration elements such as film frame regist?gtion elements). In addition, the vacuum table
assembly 300 can also omit or exclude ejector 5 pins and machined surface recesses, rings, or grooves

(€.9., vacuum disiEioriQm Atein g MRESHAGE AR SYBIEBN hef vati ez R MR odineR iR AbHeder gsent

disclosure is not associated with at least one of the limitations, disadvantages, and/or problems of existing
systems of hASHATYEBAIBEHIEPRRe3® components, for instance semiconductor-related components
such as film frames, more specifically existing systems that require 10availability and use of alignment
elements at the vacuum table. The vacuum table assembly 300 includes the vacuum table 310 and a

translation appPateteEbsdrheaeid tHPE S RPIEREURCIEPIRPIION IS ARATaBRCHTRRATINTB20 is

configured tq;gRRDIR Xis Ypia A RLAXIS SFastslatiomorfigRiacR MM ehehaAGHINR aRknniend10. The
translation apparatus 320 is configured to control and effectuate selective disglacement and positioning of

the vacuum €260 inthss CRIsF PRGNS & thénareseBMgisiRh EriBHEGSh 400. The

vacuum tablg 3@ ineudesia PRRArRIe ey Al apanab suifacedhahisaefiglyeshio LB Latdna film frame
20, and which is further configured to apply vacuum forces to the film frame 20 and its associated polymer

film such that"fRSCih 9E REPRSSEAGIBRCEAFES AhilFafRDD S#RIH 1Y BRI LMUSHARERSTH a fixed
position or oRgRALRR WL RSRARHOfhtVassdmaliec3l duringyracwomiahleitangiatiomand/or

component inspection or processing operations. 25 In multiple embodiments, the vacuum table assembly

300 onfits oradseReas HrHPaAR0 reiduiat i wdne ot balditeathe Sighiame onerke srePbther like

spatial alignmgnticerientatitheofrRIHiontns elenentsanioalssimagidiianimeeveyaherkagiiments, the
vacuum table 310 omits or excludes ejector pins. The vacuum table 310 can additionally 30omit or

exclude maciilS LSRR U <88sPFIRGY Sr g1 tecgaRistdnraraittton ingeyierta temoval of
the need for fyrpesspatiglalionmanar ereMatiand! tretiimtomponent pane, more specifically

film frame 20, achieved at the film frame alignment station 200. In several embodiments,
15  the alignment of the component pane, more specifically film frame 20, is achieved and/or
completed at the film frame alignment station 200 in a manner that removes any need for
alignment (e.g., spatial alignment or orientation) of the film frame 20 relative to the
vacuum table 310, for instance upon or after placement of the film frame 20 on the
vacuum table 310.
20
The vacuum table 310 is configured to detect (e.g., by way of sensors) the presence,
placement, or transfer of the component pane, more specifically the film frame 20, onto
the vacuum table 310. Upon detection of placement of the film frame 20 onto the
vacuum table 310, the application of suction force by the at least one suction element 160
25  of the second handler 130 can be terminated, or substantially reduced, to enable release

of the film frame 20 from the second handler 130.

Aspects of the vacuum table assembly 300
In multiple embodiments of the present disclosure, there is no need for further spatial
30 alignment or orientation between the film frame 20 and the vacuum table 310 at the

vacuum table assembly 300. Accordingly, in such embodiments, the vacuum table



25 frame 20 relative to vacuum table 310 when the film frame 20 is transferred to the vacuum table
assembly 300, and accordingly the removal of any need for the vacuum table assembly 300 to carry film
frame registration elements, film frame alignment eI@rAnents, and other like spatial alignment, orientation,
or positioning elements or tools 5 can increase the efficiency, robustness, simplicity of design, and/or

cost-effectivgRessui) SHFICTR O YelhFAIRSER AIFERBNIEDIR MHIIRIS SMRRARBRIIS dignagium table

310 can include a porous medium such as a porous ceramic material that provides a uniform or

essentially uRIfdfh BlalaPpeivrRNtoldgiaca b 8RO Yepnass 20 fslafRius SivEaiaacuum
forces can bg appligd t0g OribHpIIgRn thR ROTQERMEMIINTIdG SRSULEI hRIdTTRE fimiramesgirnd the

components carried thereby on or against the surface of the vacuum table 310. Alternatively, or

additionally, SHaneaétulh edsliianoteanasanie A st By R STAGISh 8WH) Aokirdide ¢igs @iow an
application of v ae4 WA i RUCTU GelQRe, %ﬁ@é@@ﬁ%ﬁb@vﬁmeﬁ@ﬂ\%&rﬂ%ﬂ}ﬁbiﬁ@l@%%sgn, or carried

by, the vacuum table 310. The application of the vacuum or suction force to the film frame 20 carried by
the vacuum tHME®Ie s KR ndimbivaneuspaiiediganiemt! fbsimsrsest shitresten of # film frame

20 on the vagydnd@hle 219t RAMe R eYiRusimaiirnadathamassunhtobie AH-aa e gomfigured to

detect (e.g., by way of sensors) placement of the component pane, more specifically film frame 20, onto
the vacuum EXBIe10f RagdH et eERIN I NAREREAOBIPEIS Hitn fRAIREDE IR g duitatfs efe 310, the

application of sHptiREforcadny the mkieastane sHetonslementylakrfithe spsond handigighae can be

terminated, or substantially reduced, to enable release of film 25 frame 20 from the second handler 130.
By enstfing tatlabititpanerss By HHenmmgatelesira s /bt WeHBN?RRED is only terminated, or substantially
reduced, after the film frame 20 is placed on and/or secured to the vacuum table 310, the spatial

alignment, position, or orientation of the film frame 20 relative to the vacuum table 310 can be preserved.

26 using only B5e \GsEHRY RblRassea i Y atsirdasishe s eum it Kodmhantatsiaiensupport

surface or copReRRRtUPPALSWiasR Nt dRCENaEHNBERMPONERE RANSIAE G apparti@Ne2d0)k from the
second handler 130, wherein the component support surface spans a planar area that is at least

approximatefP389HFEL 9L RBls Rar Yirda SRthE-TowdraBsaiieacy ditpasamentbab dhso2ehusablind handler

130, togethes withriine ghleRstoangppuesian slmentdiibafdhasecndhandlerlalakandre sutficient for
effecting transfer of the film frame, 20 from the alignment station 200 directlé;)?nto, the vacuum table 310,

more specifiSsiR/atEeBhAshRM Lens P Sthtacs Brthi s b rssPEst FOPATESHREP ¥ M BYiments, the

translation appafapscdeflig epnfigecadiataatactuely translate or position the vacuum table 310 with
respect to the inspection station 400. The vacuum table 310, and hence the component pane (e g, film

frame 20) carried thereby, can be displaced to, or towards, the inspection station 400. 15The film frame
20 carried byrthevdagutintatable18lidgadeba iNspectedeidgpineassask authe that is configured to

20  carry a film frame 20, and which is further configured to apply vacuum forces to the film
frame 20 and its associated polymer film such that the components carried by the film
frame 20 are held, retained, or maintained in a fixed position or orientation with respect
to the vacuum table 310 during vacuum table translation and/or component inspection or
processing operations.

25
In multiple embodiments, the vacuum table assembly 300 omits or excludes film frame
registration elements, film frame alignment elements, and other like spatial alignment,
orientation, or positioning elements or tools. In addition, in several embodiments, the
vacuum table 310 omits or excludes ejector pins. The vacuum table 310 can additionally

30  omit or exclude machined surface recesses, rings, or grooves (e.g., vacuum distribution

rings). The removal of the need for further spatial alignment or orientation of the film



inspection station 400. In several embodiments, the inspection station 400 includes at least one optical
image capture device 410. The image capture devicg 410 can be used to capture images of the film
frame 20. The captured images of the film frame 20 An subsequently be processed to facilitate or
effectuate detection of any defects that may 20potentially be present on the film frame 20. In some

embodimentg,the YaCHURIRRIE J4QnAndBeCY NG eHcoMRP RS P20 {Erln iR diamead) that is

carried by the vacuum table 310, can be displaced across a plurality of predetermined inspection

positions (e.§aciHaybleptsrenplsittiis)and atserdingdydagsrmevat tleaynrednOn B Ypecifically

images of p%@ﬁé"@;ﬁé&ﬁ’{g@“%@ the cfHH‘yfrﬁIHP jg_Qm%afb tf};{%ﬁiﬂr@%ﬁ}!ﬁﬁe ﬂ%?%ﬁ@%ﬁéﬁﬁé%e device
410. The spatial alignment, orientation, or position of the film frame 20 dur!ng inspection, for instance

image captufdcatame. fifd Paiak 186 AR GRS ta CEISTESIO SYe RATHIRY BB flstsBS IO 298N the film
frame 2G. In MARYRRROGINERISHS, soBliakhalignmentcier drdanes theierreinedlensyhstantial

completion of spatial alignment, of the film frame 20 at the film frame alignment station 200 enables the
vacuum tabl&YS®E ol At hredsse BiseksWEan 27 alignment mechanism, structure, or module
configured for mating engagement with the alignment recess 22 of the film frames 20. Subsequent
inspection of the component pane or component frame (e g, film frame 20) 5 at the inspection station
400, the vactiifHHRIE STPeEBtidfacsd iralibisied) sAB/BICBYSIHoPRIGHS B iheUSBATR handler

130 to retrieyR,s@MEMEnAE RifH Rt filHaee 2Qfiesine: askiimiiallai Rkt Hlesaligorenyacuum

force is applied by the at least one suction element 160 of the 10 second handler 130 in order to retrieve,

remove Yor pekiHfs Al A REBditp dames AR ah e 4%: TYReLBoivosasanebeLartifdiQransters the
film frame 2Qfrafbihd videUsttoiabigeditntesRectiimyrane siflgaginesiationakiationdapsmanplied by the

at least one suction element 160 of the second handler 130 can help to hold or secure the film frame 20
to the secon8RAFIEICTSRY It ARgNSELRsefEtth @ EdbBNAFHIRIEPISE 10- Alternatively, or

additionally, the vacuum table 310 can define a plurality of pores (not shown) configured
to allow an application of a vacuum or suction force to be applied to the film frame 20
15  that is placed on, or carried by, the vacuum table 310. The application of the vacuum or
suction force to the film frame 20 carried by the vacuum table 310 can help to maintain
the spatial alignment, position, or orientation of the film frame 20 on the vacuum table

310.

20  As previously mentioned, the vacuum table 310 can be configured to detect (e.g., by way
of sensors) placement of the component pane, more specifically film frame 20, onto the
vacuum table 310. Upon detection of placement of the film frame 20 onto the vacuum
table 310, the application of suction force by the at least one suction element 160 of the
second handler 130 can be terminated, or substantially reduced, to enable release of film

25  frame 20 from the second handler 130. By ensuring that suction force by the at least one
suction element 160 is only terminated, or substantially reduced, after the film frame 20
is placed on and/or secured to the vacuum table 310, the spatial alignment, position, or

orientation of the film frame 20 relative to the vacuum table 310 can be preserved.

30 In some embodiments, the transfer of the film frame 20 to the vacuum table 310 includes

transferring a lower surface of the film frame 20 directly onto the vacuum table 310



15for transferring the film frame 20 from the vacuum table 310 to the film frame offloading station. In
several embodiments of the present disclosure, the égcuum table 310 is capable of receiving and carrying
film frames 20 of multiple different sizes, for examplé,’six, eight, 20 and/or twelve inches. The system 10
according to many embodiments of the present disclosure facilitates or allows the processing or

inspection of film, fraYeR2Q Q5 wiiRleAifier e SZRI WML 3 NPesh i CRABIE BB fhfvacuum

table 310 In addition, the vacuum table 310 of multiple embodiments can be used to carry wafers of
different size$IPPSEcEBTaRSgR, CREBYIRR SRRSO atlifise tHhk 18e0 RniRtptEBANSBHIPABALES & carry film

frames 20 _Ofﬂdﬁ{i%é%ﬁizﬁﬁ Qﬁ)ﬂﬂe{héss%fﬁf%%&l%fiqg%ﬁ(%ﬁ@r@?ﬁﬁ@@&%dﬁé%t ' 8&"9&%@6553
cost-effectiveness, and/or mechanical simplicity of the system while eliminating inefficiency associated

with vacuumsiiire oPpael araadbe sdcsshy AR Brielyrmbamtcatis P lRdh e 08 s d A system

betweersa wafgrhapdling cenfigumation 39apdadim fiamrhasdling.copfiguiation ar Vieeversa. 28
Aspects of Alternative System 10 Embodiments As previously mentioned, the system 10 of particular
embodimentsUcHAN et &L of the second handler 130, can be sufficient for effecting transfer of

the film frame 20 from the alignment station 200 directly onto the vacuum table 310,

more specifically the component support surface of the vacuum table 310.

10  In several embodiments, the translation apparatus 320 is configured to selectively
translate or position the vacuum table 310 with respect to the inspection station 400. The
vacuum table 310, and hence the component pane (e.g., film frame 20) carried thereby,

can be displaced to, or towards, the inspection station 400.

15  The film frame 20 carried by the vacuum table 310 can be inspected or processed at the
inspection station 400. In several embodiments, the inspection station 400 includes at
least one optical image capture device 410. The image capture device 410 can be used to
capture images of the film frame 20. The captured images of the film frame 20 can
subsequently be processed to facilitate or effectuate detection of any defects that may

20  potentially be present on the film frame 20.

In some embodiments, the vacuum table 310, and accordingly the component pane (e.g.,
film frame 20) that is carried by the vacuum table 310, can be displaced across a plurality
of predetermined inspection positions (e.g., image capture positions), at which images(s)
25  of the film frame 20, more specifically images of particular portions of the film frame 20,
can be captured by the optical image capture device 410. The spatial alignment,
orientation, or position of the film frame 20 during inspection, for instance image capture
of the film frame 20, is important for accurately determining defect position(s) on the
film frame 20. In many embodiments, the spatial alignment, for instance the completion
30  or substantial completion of spatial alignment, of the film frame 20 at the film frame

alignment station 200 enables the vacuum table 310 to omit presence or use of an



than two component pane handlers, more specifically film frame handlers. For instance, the system 10
can include more than one first handler 120 and/or more than one second 5handler 130. In certain
embodiments, the system 10 can include two first hardlers 120 that are each configured to transfer
component panes such as film frames 20 from the component pane loading station (e.g., film frame

loading statign a)dR: thi GRIRANSHLERRE BlGRAIGTE LABIANAD (5 ik EaRle SHBRMEHE #kgtion 200),

for instance in a coordinated cyciical manner Each of the two first handlers 120 and the second handler
130 can opefdEnecyt reectispladdby Fmtamesedeh other in a controlled and synchronized, or
substantially synchronized, manner 15The inclusion, and use, of multiple (e.g., two) first handlers 120 can
increase speed or efficiency at which component panes, more specifically film frames 20, are transferred

from the filmERSFEUSRUIALP SEHRBPE OO PRSI DR MGFRIIINNSTEIHIOE, EheiliByfitidedling the
efficiency angVerdhrpahiri ahths sipeme1020Athengh the abeveidparintian s ditgcted st systems 10

for handling film frames, it will be understood that systems configured to handle other component panes
or componemSifiRiadingrtiemitsnissenstiandie ERIEIRYS SisepPHe. WaRiek HAdhsIEEHEEBBMponents
such as printgggisult dearssnaigialspgncluded in the scope of the present disclosure. 25For instance,
the end effector 150 of the first handler 120 can be changed, substituted, or modified in order to allow the
first handler 120 to handle, retrieve, transfer, and/or align wafers instead of, or in addition to, film frames

20. In other wordsiithe i shbandlgo20i{(wbiaega5, e d efeteas torrsslictionalemiardisn) spmbe adapted

for handling, transferriné%;nd/or aligning wafers. In addition, the displaceable platform 210 and the

30secolft hasamdimndlss belcdhmgtredoorelids e P BNENAlePiFE e AIRIGRIMGS AP TABIERS instead of,
or in addition/{Ryfil fieres @0THhecsesanthh@sdlerol aR thahisfers the film frame 20 from the

vacuum table 310 to the film frame offloading station. Suction force applied by the at
least one suction element 160 of the second handler 130 can help to hold or secure the
film frame 20 to the second handler 130 during displacement of the second handler 130
15  for transferring the film frame 20 from the vacuum table 310 to the film frame offloading

station.

In several embodiments of the present disclosure, the vacuum table 310 is capable of
receiving and carrying film frames 20 of multiple different sizes, for example, six, eight,
20  and/or twelve inches. The system 10 according to many embodiments of the present
disclosure facilitates or allows the processing or inspection of film frames 20 of multiple
different sizes without a need to change or modify the vacuum table 310. In addition, the

vacuum table 310 of multiple embodiments can be used to carry wafers of different sizes.

25  Accordingly, the ability of the vacuum table 310 of multiple embodiments to carry film
frames 20 of various sizes as well as wafers of various sizes increases at least one of
robustness, cost-effectiveness, and/or mechanical simplicity of the system while
eliminating inefficiency associated with vacuum table or vacuum table assembly “swap
out” or modification when converting a system between a wafer handling configuration

30 and a film frame handling configuration or vice versa.



29 configured or adapted to handle, transfer, or couple to, wafers can be referred to as second wafer
handlers. The vacuum table 310 of several embodirg nts is also configured to handle, carry, transfer,
and/or couple to, both film frames 20 and wafers. 5I %)articular embodiments of the present disclosure,
the system 10 can include more than two wafer handlers, each wafer handler configured to handle and/or

transfer wafefsy &gy spamapiRtiessyRiamole aisseiiic embodiments can include multiple (e.g., two,
three, or more) first wafer handlers that are configured to transfer wafers from a wafer loading station to a

wafer alignm@htrsextions ynraeriieaad othsiteriativdly, ehoulistdam sobadimanincribénsluffpREy., two,
three, or mokg) secandMAIRERAERMIe S saRigURALQLanRiRyvaler S iramiic wafer ligRment station to a

vacuum table. Increasing the number of wafer handlers can help to increase speed and/or efﬁciency of
transfer of wiTe &St b&@é@ﬁ@%@%é@ﬁ@ﬂﬁr@ﬁsrﬁ%@grfagta@#{ﬁéw&éﬁa@nwwgﬁécm of
Representatiyg, fieaess Embodiments FIG. 5 is a flowchart of a process 500 for handling or transferring
component panes, for example film frames 20, according to particular embodiments of the present
disclosure. Although the following description of the process 500 relates to handling or transferring 20 of

film frames 2@, itwilbensyderstierddhat{hieRrogess SRS aRRliesh aiksesoienhandlagrof other

component panes or components, including semiconductor-related components or devices such as
wafers and eleBiirupPdiicassiy rBRUHNRRRSE st RtHE BriEarte AL dIosu ke FRMBRABESBI0 involves

the transfer @fadmgQmMABABIPDANGS. MAKE fRRREHICAkFHsTipmes2Qolipohihe finelampeneading station

50 to the film frame alignment station 200, and su S%Jently from the film frame alignment station 200 to

the vacflim &5¥iehésEmbilBdisnm @lignment ke tien R Ad &Y risiaeshia e anidiratishsystisatious system

configurationsAndOEAEFPHOBIN BRbSALPRIHGINAN PRSI PhHIBPIORESMIQRrag0(d BE process
500 according to various embodiments enables complete, or substantially complete, spatial alignment,

orientation, SEpHSRIBRTAY BHAHXSiHY FREMOLSH iribroRnBrllshiask Srtremizara s PsEmia e vacuum

table 310 of fyacrreniBY faRigmssembly 300. In such embodiments, the vacuum table assembly 300
and/or the vacuum table 310

15  The inclusion, and use, of multiple (e.g., two) first handlers 120 can increase speed or
efficiency at which component panes, more specifically film frames 20, are transferred
from the film frame loading station 50 to the film frame alignment station 200, thereby

increasing the efficiency and/or throughput of the system 10.

20  Although the above description is directed at systems 10 for handling film frames, it will
be understood that systems configured to handle other component panes or components,
including semiconductor-related components such as wafers and electrical components

such as printed circuit boards, are also included in the scope of the present disclosure.

25  For instance, the end effector 150 of the first handler 120 can be changed, substituted, or
modified in order to allow the first handler 120 to handle, retrieve, transfer, and/or align
wafers instead of, or in addition to, film frames 20. In other words, the first handler 120
(which can be referred to as first wafer handler) can be adapted for handling,
transferring, and/or aligning wafers. In addition, the displaceable platform 210 and the

30  second handler 130 can be configured or adapted to handle, transfer, align, or carry

wafers instead of, or in addition to, film frames 20. The second handler 130 that is



5does not require any alignment elements, means, or mechanisms. A first process portion 510 involves
retrieving or receiving the component panes, more specifically film frame 20, from the film frame loading
station 50, more specifically from the film frame stor 8e unit 55 of the film frame loading station 50. 10
The first handler 120, more specifically the end effector 150 of the first handler 120, is configured to

retrieve the filgp fiame 29 amihe dmrane daadiag sialian,RO o NGt RIACEES PRIYIAN RLQsinvolves

displacement and extension of the end effector 150 to the extended position for retrieving the film frame
20 from the BRFORANRIHIRG Statidls SacusThebleclftef earsed stroiosinecals praleprramiEnicdxtension of

the Qnd eﬁqu)ﬁ&?@eﬁ%ﬂ%ﬁ%ﬁﬁ%ﬁdamm%ﬁé f@}'ﬁ%ﬂi@ﬂbﬁiﬁﬁ@s‘cm&@@ﬁ% the film frame Ioading
station 50. The end effector 150 can be spatially aligned relative to the film frame loading station 50 prior

to the displacement and extension of the end effector 150 to the extended position 20 (which

correspandsipghei filia: Eams dereindosaign el Theispatiabirligninent olhesdaeirseHa0 relative to

the film frame loading station 50 can aid the retrieval of the film frame 20 from the film frame loading

station 50. FBY n¥pdRtBardicsp sash ARfritamdarrendisystdebrnde Briertvesfsrtiefin fide loading

station 50 can sRpRIeRCsNRER, fadl it wateJetrienal ahfiiliamasiagérang the dlnnfsanae loading
station 2550. The f%?éial alignment of the end effector 150 relative to the film frame loading station 50

before extendI8iFHER OF #ethbradieiiddat pusitiontiar it ievareen e miersr diome 20%aSwh thedtiig frame
loading statiQpfthisshownin hlfgnAenodide- 14B.abawa, the anesasfiesiahd 39pasitionegmat the

extended position for retrieving the film frame 20 from the film frame loading station 50.
10 *  include multiple (e.g., two, three, or more) second wafer handlers configured to transfer

wafers from the wafer alignment station to a vacuum table. Increasing the number of
wafer handlers can help to increase speed and/or efficiency of transfer of wafers, and

accordingly the efficiency and/or throughput of the system 10.

15  Aspects of Representative Process Embodiments

FIG. 5 is a flowchart of a process 500 for handling or transferring component panes, for

example film frames 20, according to particular embodiments of the present disclosure.

Although the following description of the process 500 relates to handling or transferring
20  of film frames 20, it will be understood that the process 500 can be applied or used for
handling of other component panes or components, including semiconductor-related

components or devices such as wafers and electrical devices.

In most embodiments of the present disclosure, the process 500 involves the transfer of

25  component panes, more specifically film frames 20, from the film frame loading station
50 to the film frame alignment station 200, and subsequently from the film frame
alignment station 200 to the vacuum table assembly 300. FIG. 2A to FIG. 2J provides
representative illustrations of various system configurations and/or arrangements at
particular process portions of the process 500.

30



31 In several embodiments, the end effector 150 includes or carries the film frame registration element
140. The film frame registration element 140 can coggle to, and in some embodiments matingly engage
with, to the alignment recesses 22 of the film frame 520 during retrieval of the film frame 20 from the film
frame loading station 50. In a second process portion 520, the displaceable platform 210 is positioned for

receiving or %@%UW&% t?@@%@@ﬂﬁ?%ﬁt&%ﬁ%ugoEﬁ’é@ﬁi‘ﬁl&@”&ﬂﬁ%f@_@%&%f&@{ @ eRa6HGAIIfhe
or e verfi

displaceable platform 210 can b cally displaced to a predetermined position (e.g., a 10receiving
position) for FEEBNGHY MRathHEMREDO RO TR I ofnthetiten ;fré&@sﬁopﬁm 30, the first

handler 12_0 ﬁ%@éﬁ%ﬁmwmﬁpﬂﬁﬂfeﬁ’%%ﬁﬂ tﬁé%‘&ﬁ”ﬁbf@ﬁ'@ @ﬁh@%ﬁlﬁﬁlﬂk{ﬁlg ggg@r{ggﬂing station
50 to the film frame alignment station 200, more specifically to the displaceable platform 210 of the film

15 frame alighfihelit Sightismhbodmentevheay s diblsrmssame 3@ g/ s shsorrertretiaidp it able

platforms210£R8 s %ﬁ%&?@@gﬁﬂ@{{%ﬁgéﬁghﬂ@%g&%@Q}gﬂ%.and/OI’ accuracy of transferring the
film frame 20 from the first handler 120 to the displaceable platform 210. 20The end effector 150 of the

first handler 120, can be displaced, maneuvered, and/or
A first process portion 510 involves retrieving or receiving the component panes, more

specifically film frame 20, from the film frame loading station 50, more specifically from
the film frame storage unit 55 of the film frame loading station 50.
10
The first handler 120, more specifically the end effector 150 of the first handler 120, is
configured to retrieve the film frame 20 from the film frame loading station 50. The first
process portion 510 involves displacement and extension of the end effector 150 to the
extended position for retrieving the film frame 20 from the film frame loading station 50.
15  The actuator can control said displacement and extension of the end effector 150 to the

extended position for retrieving the film frame 20 from the film frame loading station 50.

The end effector 150 can be spatially aligned relative to the film frame loading station 50
prior to the displacement and extension of the end effector 150 to the extended position
20  (which corresponds to the film frame loading station 50). The spatial alignment of the
end effector 150 relative to the film frame loading station 50 can aid the retrieval of the
film frame 20 from the film frame loading station 50. For instance, the spatial alignment
of the end effector 150 of relative to the film frame loading station 50 can enable
accurate, fast, and/or safe retrieval of film frames 20 from the film frame loading station

25  50.

The spatial alignment of the end effector 150 relative to the film frame loading station 50
before extension thereof to the extended position for retrieval of the film frame 20 from
the film frame loading station 50 is shown in FIG. 2A; and FIG. 2B shows the end
30  effector 150 positioned at the extended position for retrieving the film frame 20 from the

film frame loading station 50.



rotated for transferring the film frame 20 from the film frame loading station 50 to the film frame alignment
station 200. Vacuum opening(s) 170 of the end effector 150 can help to hold or secure the film frame 20
to the end effector 150 during transfer of the film frame 20 from the film frame loading station 50 to the
film frame alignment station 200. 25 FIG. 2C shows the film frame 20 upon retrieval thereof from the film
frame loading station 50. FIG. 2D shows the end effector 150 positioned at approximately 90 degrees to
the end effector position of FIG. 2C. The rotation of the end effector 150 aligns and positions the film

frame 20 for fasererdo erbadiTpaine thigaRdestiseann 200Nwge 3 8pEeificalIfo tHEdEpRReable
platform 210,gf e filin Liemealigomant sialien<8Qe3drhsoraseikad pove thefilovdrame fegistration

element 140 carried by the end effector 150 couples or attaches to the comn})?é)nent pane or film frame 20,
more specifiéaIRE ethadimgAts St Feelysngo2s B ftnHerHE YOS HURERS 1P A2fef BIahdnfIffPSme 20 from

the film FameJeReing rSiRoRm 99 de hfiRdaneralidnmanhsiiae RAdinbeatiln kgme Sregistration

element 140 can facilitate general alignment or orientation of the film frame 20 coupled or attached
thereto. The transfer of the film frame 20 from the film frame loading station 50 to the film frame alignment

station 200 cgniguQiNe pesitienorirrementandipldelasse pithedmfrapgignddnt e
displaceable platform 210. FIG. 2E and FIG. 2F show the positioning of the film frame 20 at the

displaceable |80 HI2 10 GEtReOeNFamasigithertBRlE i DorReorlifY e peasilifat ¥niBodiments.

The displacegbjgaplaiy M AR Ban NCAHAR WHIRIR IR QI REESRESUPRATIRI PO GE8n (Jar’gQ%Ch group or
set of support pins 222 (e.g., the first set of support pins 222a, the second set of support pins 222b, and
the thirl¥set BFCSHPPSRIHE DD Y et gg& FassAteaaey thecivthguhiendQupporting portions of a
film frame 20 of a particular size (e.g., 6 inches, 8 inches, and 12 inches). In certain embodiments, each
set of support pins 222 is disposed or positioned at a different height from the other sets of support pins

222 20in ordBY fothikdipaRs tHreRapt O il erarteandler 42 bHradisrdihe wpaponent pane, for

example film frame 20, from the film frame loading station 50 to the film frame
alignment station 200, more specifically to the displaceable platform 210 of the film
15  frame alignment station 200. In several embodiments, the receiving position of the
displaceable platform 210 can be selected and/or varied for enhancing ease, speed, and/or
accuracy of transferring the film frame 20 from the first handler 120 to the displaceable

platform 210.

20  The end effector 150 of the first handler 120, can be displaced, maneuvered, and/or
rotated for transferring the film frame 20 from the film frame loading station 50 to the
film frame alignment station 200. Vacuum opening(s) 170 of the end effector 150 can
help to hold or secure the film frame 20 to the end effector 150 during transfer of the film
frame 20 from the film frame loading station 50 to the film frame alignment station 200.

25
FIG. 2C shows the film frame 20 upon retrieval thereof from the film frame loading
station 50. FIG. 2D shows the end effector 150 positioned at approximately 90 degrees to
the end effector position of FIG. 2C. The rotation of the end effector 150 aligns and
positions the film frame 20 for transfer to the film frame alignment station 200, more

30  specifically to the displaceable platform 210 of the film frame alignment station 200.



A fourth process portion 540 involves spatial alignment, orientation, or positioning of the component pane,
more specifically film frame 20, by way of the film fra% e registration element 140 and an appropriate
displacement of the displaceable pin 224 carried by tfe 25displaceable platform 210 relative to the film
frame registration element 140. The spatial alignment, orientation, or positioning of component panes,

more specifioally I EEMBS O 1RCHIES REINGBREAMIRAMNENLRANGS AR BRasicall:ftaa frames 20,

are placed on the vacuum table 310, more specifically at the film frame alignment station 30200. In

several embdathseHpdes s apeshasdrdhmernnorientasss b PesfinmilefBaccttatisehy faHss, more
specifically film.framies<QsiSxoamifiednPirshsiantiatin complatedr atdhadlimaiame aligament station

200. In multiple embodiments, the spatial agﬁ;}ment, orientation, or positioning of the film 5 frame 20

involves or ifBRIdE3eks|oIading Hdiefispiate Aineiin fromecH wapieiespivor @iedth e & ehe film
frame registr@%@ﬂ@d@i@%f&ﬂé@ eaories pyctheend gifartorhaR sushdhatdhp fisplaceaklamine 24

positions, displaces, pushes, or forces the film frame 20 against the film frame registration element 140
carried by thélesfyRigd Qbrtiashed dhsrstieral embodiments, the displacement of the displaceable pin 224
relative to the film frame registration element 140, or relative to the film frame 20 coupled to the film frame
registration element 140, effectuates or enhances matingﬁiggagement between the alignment recesses

22 of the filmfta s Eeid iR d ih{ran et dgatihadi e firpriautngrikd thoharibrei i damte mating
engagementpgiwesn ikeiglia0mnent 18easeppaad, Macdndimdipse-tQrnstthe film framexegistration

element 140 of the first handler 120 can facilitate or effectuate a:atial alignment of the film frame 20 at the

film fratfe alfjrithentleAisnlasebioslatipat il Ghe Ranthilenghgthinedbparsiianipe idsment
recesses 22 gfhediln fpmarOmpathaditpirameredbaien eienentd 400iibe: fiiatibander 120 can

help to complete or substantially complete spatial alignment of the film frame 20
according to particular embodiments.

The displaceable platform 210 can include multiple groups or sets of support pins 222,
15  each group or set of support pins 222 (e.g., the first set of support pins 222a, the second
set of support pins 222b, and the third set of support pins 222c) configured and
positioned for receiving and/or supporting portions of a film frame 20 of a particular size
(e.g., 6 inches, 8 inches, and 12 inches). In certain embodiments, each set of support pins
222 is disposed or positioned at a different height from the other sets of support pins 222

20  in order to facilitate the receipt of film frames 20 of a corresponding size.

A fourth process portion 540 involves spatial alignment, orientation, or positioning of the
component pane, more specifically film frame 20, by way of the film frame registration
element 140 and an appropriate displacement of the displaceable pin 224 carried by the

25  displaceable platform 210 relative to the film frame registration element 140.

The spatial alignment, orientation, or positioning of component panes, more specifically
film frames 20, occurs before the component panes, more specifically film frames 20, are
placed on the vacuum table 310, more specifically at the film frame alignment station

30  200. In several embodiments, the spatial alignment, orientation, or positioning of



20at the film frame alignment station 200. The completion, or substantial completion, of spatial alignment,
orientation, or positioning of the component pane, mgore specifically film frame 20, at the film frame
alignment station 200 removes any need for further g’lﬁgnment of the film frame 20 after 25the film frame
20 is transferred away from the film frame alignment station 200, for example when the film frame 20 is

placed on the yacuim [ahleS hore T GsoBiEalIY @iﬁ&"%%ﬁ‘t%?’ﬁe'&tﬁxz?é'i@ﬂ by e disriangable

platform 210 can also include multiple groups or sets of support pins 222, for example the first set of
support 30pifNIAStedié Wedbiy fsane rbgppsRt st @p2)-and the third set of support pins 222c. 34
Each group or set of support pins 222 can be positioned and configured for receiving, carrying, or
coupling to film frames 20 of a corresponding size. Since the displaceable platform 210 of multiple

embodiment&ideiides FRRIE G s shr e bEuuppo R fHEoD. BPRRIHATRS PABRIAEN carrying,

couplingsto, @faa{kgrﬁogiﬁwm@mﬁs@&mé@td%h%&ix?gesh&h&%%@5@1@%&%@%@&@%@@Iicable to
film frames 20 of said multiple sizes. Increasing the number of groups or sets o supporté)ins 222 can

increase the e} tdiTErknths Z8Eofhms Fegisvonistamsith e sskdstysts cad BEiMlied to,

thereby increaging dhavaraatilitynh bR a0 A filih prreespRAIOR SRR BV alegdisplacing the
displaceable platform 210 vertically (i.e., along the Y-axis) before the second handler 130 is used for
retrieving or Bpmam Qastis ChsmBURemParRg TErEAfIpRcHin 4Psraiot birdhs B¢ aifnieedadle platform

210 in a sixth process portion 560.

10 In several embodiments, the displacement of the displaceable pin 224 relative to the film
frame registration element 140, or relative to the film frame 20 coupled to the film frame
registration element 140, effectuates or enhances mating engagement between the
alignment recesses 22 of the film frame 20 and the film frame registration element 140 of
the first handler 120. The mating engagement between the alignment recesses 22 of the

15  film frame 20 and the film frame registration element 140 of the first handler 120 can
facilitate or effectuate spatial alignment of the film frame 20 at the film frame alignment
station 200. More specifically, the mating engagement between the alignment recesses
22 of the film frame 20 and the film frame registration element 140 of the first handler
120 can help to complete or substantially complete spatial alignment of the film frame 20

20  at the film frame alignment station 200.

The completion, or substantial completion, of spatial alignment, orientation, or
positioning of the component pane, more specifically film frame 20, at the film frame
alignment station 200 removes any need for further alignment of the film frame 20 after
25  the film frame 20 is transferred away from the film frame alignment station 200, for

example when the film frame 20 is placed on the vacuum table 310.

The plurality of alignment elements carried by the displaceable platform 210 can also
include multiple groups or sets of support pins 222, for example the first set of support

30 pins 222a, the second set of support pins 222b, and the third set of support pins 222c.



15 FIG. 2G show the configuration of the system 10, or relative orientations of different components of the
system 10, during the retrieval or pick up of the film frame 20 from the displaceable platform 210. FIG. 2H
show the configuration of the system 10, or relative dfientations of different components of the system 10,
subsequent pick up of the 20film frame 20 from the displaceable platform 210. The displaceable platform
210 can be n%ﬂt%}sqpa&dg@_@r@mgmﬂqmﬁs W@aﬁ%@ﬁ%ﬁﬂ&ﬂ&%}i&&%ﬁﬁﬁéﬁt%wt or receipt
of the film frame 20 on the displaceable platform 210 and the retrieval or removal of the film frame 20
from the dispIREEEBCDSPIRBEI N FgMerANple? BRI BEEYSSortion 550 can involve
displacement of the displaceable platform 210 from the receiving position, at which the film frame 20 is
placed or received on the displaceable platform 210, to a second position (or elevated position), at 30

which the filmifigghiBediselasaablealaifoamtadf o tHicarsphadanpnisprgtaiss 2dtipkeimPacement
(e.g., elevatign) o the Jispircpatle platigimy24Q A dillerant rasition 3vusids tbe Slaypigddosition) can

facilitate, for instance increase the ease of, retrieval or removal of the film frame 20 from the displaceable
platform 210fH{tH8BEEAoh AAEEP1E 30765 e AT S0 R dSpentisppepdingly applicable to film

frames 20 of said multiple sizes. Increasing the number of groups or sets of support pins
222 can increase the number of different sizes of film frames 20 for which the process

500 can be applied to, thereby increasing the versatility of the process 500.

10
A fifth process portion 550 involves displacing the displaceable platform 210 vertically
(i.e., along the Y-axis) before the second handler 130 is used for retrieving or picking up
the component pane, for example film frame 20, from the displaceable platform 210 in a
sixth process portion 560.

15

FIG. 2G show the configuration of the system 10, or relative orientations of different
components of the system 10, during the retrieval or pick up of the film frame 20 from
the displaceable platform 210. FIG. 2H show the configuration of the system 10, or
relative orientations of different components of the system 10, subsequent pick up of the

20  film frame 20 from the displaceable platform 210.

The displaceable platform 210 can be positioned at different positions, hence at different
heights, between the placement or receipt of the film frame 20 on the displaceable
platform 210 and the retrieval or removal of the film frame 20 from the displaceable

25  platform 210.

For example, the fifth process portion 550 can involve displacement of the displaceable
platform 210 from the receiving position, at which the film frame 20 is placed or
received on the displaceable platform 210, to a second position (or elevated position), at
30  which the film frame 20 is retrieved or removed from the displaceable platform 210. The

displacement (e.g., elevation) of the displaceable platform 210 to a different position



5As described above, the second handler 130 includes at least one suction element 160 configured to
facilitate or effectuate retrieval, removal, or pick up of the film frame 20 from the displaceable platform
210. The position, more specifically vertical eIevatioﬁ?of the displaceable platform 210, and hence the film
frame 20 carried by the displaceable platform 210, during the fifth process portion 550 can aid the pickup

of the film frame 20 1qrutheHRpiRcER IR RIBHOT: 240 AQ iRSlNREane!eyaling Raidizplareable

platform 210 can bring the film frame 20 that is disposed on the displaceable platform 210 into closer
proximity witFethevat ridbe dHestizts81divirihe shsptagratie sladasandldr tathe ses i Bpdlprocess

portion 570, {he GPMPRENbRAASs fRrGXaRYYe film frame 20, is 15 transferred by the second handler 130
from the film frame alignment station 200 to the vacuum table assembly 300, more specifically onto the
vacuum table 310. FIG. 21 shows the extension, positioning, or displacement, of the second handler 130

for transgerring the flipctrame €Otrarsied hargti e nigrhe yaruuam faRle 3G 2dThe Ruclan yrce can be
applied continuously, or substantially continuously, by the at least one suction element 160 of the second

handler 130 eRIHHER 1PaiRsitirgt QiccfilpstHalmEs DS T niame Yt F i Ay AhieAfEm0E08%0 the
vacuum table;gssgrnaly 3RQabRe siesian foocarpplisH by, mﬁré%{%%%@ﬂt%%ﬁi% elergsh 180 during

transfer of the film frame 20 from the film frame alignment station 200 to the vacuum table assembly

25300 can hip dsakesAR thalaifArFaE 2t tohere sdbeitm dims: 1362rrisd Sycthsrisplesstiiplied by the
at least one Wmei@m%u}i%g%fﬁm pesard haadles IBLaaandadnnsietheripatantially reduced,

upon detection of placement of film frame 20 on the vacuum table 310, for instance via sensors. The

termindfion, PBodissisaiarseria aliR s0chioh instercBertty At histiacsttierlabiRena déflon element
36 160 onto the filpdrane 20 pipw ralease abyastilonitaana st iamdhgseeandidantienoser

proximity with the at least one suction element 160 of the second handler 130.

In a seventh process portion 570, the component pane, for example film frame 20, is
15  transferred by the second handler 130 from the film frame alignment station 200 to the
vacuum table assembly 300, more specifically onto the vacuum table 310. FIG. 2I shows
the extension, positioning, or displacement, of the second handler 130 for transferring the

film frame 20 carried thereby onto the vacuum table 310.

20  The suction force can be applied continuously, or substantially continuously, by the at
least one suction element 160 of the second handler 130 during the transfer of the film
frame 20 from the film frame alignment station 200 to the vacuum table assembly 300.
The suction force applied by the at least one suction element 160 during transfer of the
film frame 20 from the film frame alignment station 200 to the vacuum table assembly

25 300 can help to secure the film frame 20 to the second handler 130.

The suction force supplied by the at least one suction element 160 of the second handler
130 can be terminated, or substantially reduced, upon detection of placement of film
frame 20 on the vacuum table 310, for instance via sensors. The termination, or

30  substantial reduction, in suction force being applied by the at least one suction element



130 onto the vacuum table 310. A suction force can be applied through the pores (not shown) defined
within the vacuum 5 table 310 to thereby secure orggld the film frame 20 to the vacuum table 310. The
duration and/or quantity of suction force applied to the film frame 20 placed on the vacuum table 310 can
be controlled as required, either manually or automatically by using stored program instructions in the

control unit. 190\3,46SREIRhaRAKE Jhailtws PR L08FRPATA AP0 dOLPHRAHPRII IR Placement

of the film frame 20 on the vacuum table 310. More specifically, the spatial alignment or orientation of the
film frame 20 pYi6Rt® thraresHum adeetlon the vacuum table 310 satisfies alignment conditions of the film
frame 20 relative to the vacuum table 310 for subsequent inspection or processing operations of the
vacuum table 310. 15 The second handler 130 is configured to preserve the spatial alignment,

configuration’ SEpéRiHCSIRE BRRPREPH D OUR thg PRIss@CbFReY Al atastevathirohetiacHiN frame

alignmest stating 209 9 theveeudrlialle RIQ- daddifiennthesucian foreaaRRlsE: by theryacuum table
310 to the film frame 20 placed thereon can also help to maintain the 20spatial artllgnment of the film frame

20 relative tdtiatipacattPiage By skavation Rrameriothis teehiplatatod dheldescuam Rble 310. In

an eighth progessRaHing 380 .dhe vackHibirlle 310y and acrredingly s, comprenantipane ipr example
film frame 20, which is placed thereon, is displaced for transferring 25 the film frame 20 to the processing

or inspectior’$tAE SR RIS NSHBGHO BTN REAAAEbI81810, and the film frame 20 placed thereon,
positioned at the inspection station 400 for inspection thereat using the optical image capture device 410.
The vacuum table 310 is coupled to the translation apparatus 320, which is able to 30 effectuate

displacEient'df #iectiRedur? 4Bietha 0ifna et <tin léo?ﬁfﬁiﬁ‘ﬂgﬁ(ﬂii&lqﬂa?ﬁwé’lri?ﬂté"‘%n@[&’foﬁpapparatus
320 is configyrrd ARG OF e dTRMMERtodransiaie 48u@ndk@BR 310. More specifically, the spatial

alignment or orientation of the film frame 20 prior to placement thereof on the vacuum
table 310 satisfies alignment conditions of the film frame 20 relative to the vacuum table
310 for subsequent inspection or processing operations of the vacuum table 310.
15
The second handler 130 is configured to preserve the spatial alignment, configuration, or
position of the film frame 20 during transfer of the film frame 20 from the film frame
alignment station 200 to the vacuum table 310. In addition, the suction force applied by
the vacuum table 310 to the film frame 20 placed thereon can also help to maintain the
20  spatial alignment of the film frame 20 relative to the vacuum table 310 after the film

frame 20 has been placed on the vacuum table 310.

In an eighth process portion 580, the vacuum table 310, and accordingly the component
pane, for example film frame 20, which is placed thereon, is displaced for transferring
25  the film frame 20 to the processing or inspection station 400. FIG. 2J shows the vacuum
table 310, and the film frame 20 placed thereon, positioned at the inspection station 400

for inspection thereat using the optical image capture device 410.

The vacuum table 310 is coupled to the translation apparatus 320, which is able to
30  effectuate displacement of the vacuum table 310 in a Cartesian configuration or manner.

The translation apparatus 320 is configured and/or programmed to translate (e.g. along



the x-, y-, z-, and/or O- axis) the vacuum table 310 to or towards the inspection station 400. Inspection of
the film frame 20 occurs at the inspection station 400, for example via image capture of the film frame 20
by one or more optical image capture device 410 th t7is positioned at the inspection station 400. The
images captured of the film frame 20 by 5the optical image capture device 410 can be processed or

analyzed forgetecting any,defpdls Jnah MRYRERISSERION R IMdRmes2He Al lrneatianof the

component pane, for example the film frame 20, or portions thereof, the component pane, for example the

film frame 20tU%aAnsRerdionoé e dtiadema dbpgsieiedt ths frsReeHen setigm4eIEos s8Ry e second

handler 130 jp, 2,0ipiB:BFO 68 $RPPIHORRRO T BE &ﬁé%%@f@o?ﬁ%gpﬁxﬁ@%m&@‘a&%@eﬂ (ynthe second
handler 130 can be used to apply suction force onto the film frame 20 to thereog()li)ééetrleve, remove, or pick

up the 15 filih ReSOIRY fbHaAShetifmsaline 440, Thadanssh canuiet ohihedide das 4bpled via the

pores ofsthe yacYpR IRRIe. 31 Q43 eaRifer Alowinguberatiaval e maKdle @ roick-uR @l ghgfiim frame 20
from the vacuum table 310. The use of suction force, for instance suction force applied by the at least one

suction 20 efefaelathyasythe RsseHPRAMIEPLEINMG Itrieve or pick-up film frames 20 from the vacuum
table 310 removes or eliminates a conventional or existing need for use of ejector pins to eject or lift

semiconductor-related components (e g, film frames) a distance from conventional vacuum tables to
thereby allowdorveRebaIdethfcstmerstataise Ensyarmt Rhq dIER EYnsitl-nAnROHIMdIer) to

retrieve saidRSsemigRNEiEEmERIAIeACamRARRMIaHS filM framelbomnssidcapventivnatyaguum table.

Therefore, systems 10, more specifically the vacuum table 310 of said systems 10, of multiple

embodifentSratitkshrasEAtRE R AP it G fsdtsr thfecconfidapiie 480 in a ninth process
portion 590.

The at least one suction element 160 carried by the second handler 130 can be used to
apply suction force onto the film frame 20 to thereby retrieve, remove, or pick up the
15  film frame 20 from the vacuum table 310. In addition, the vacuum force that is applied
via the pores of the vacuum table 310 is ceased for allowing the retrieval, removal, or

pick up of the film frame 20 from the vacuum table 310.

The use of suction force, for instance suction force applied by the at least one suction
20  element 160 of the second handler 130, to retrieve or pick-up film frames 20 from the
vacuum table 310 removes or eliminates a conventional or existing need for use of
ejector pins to eject or lift semiconductor-related components (e.g., film frames) a
distance from conventional vacuum tables to thereby allow a conventional
semiconductor-related component handler (e.g., film frame handler) to retrieve said
25  semiconductor-related component (e.g., film frame) from said conventional vacuum

table.

Therefore, systems 10, more specifically the vacuum table 310 of said systems 10, of
multiple embodiments of the present disclosure can omit ejector pins, or like pins or
30  elements of similar function. The absence of ejector pins enables manufacture of simpler

and/or more cost effective vacuum tables 310. In addition, the use of the second handler



30elements of similar function. The absence of ejector pins enables manufacture of simpler and/or more
cost effective vacuum tables 310. In addition, the use of the second handler 38 130, more specifically the
at least one suction element 160, can facilitate or e ble a faster, more convenient, and/or more cost
effective process for placing component panes (e.g., semiconductor-related components such as film

frames 20) opjg vagwu @}&%ﬁt@éﬁlﬁl@@@ [eftieyindsarithRUIPRIRNIRANSS B SHitRediCenshietgr-related
components such as 5film frames 20) from vacuum tables 310. In addition, the use of suction force can

enable hand e BFEEMSHER oRRYRTIBAENEPASES VS, PESHE APIIDIBEIRESIORRP BB PBRRINtS such as
film frames 2Q .Ugew%%@;&b{rl?&a%@&%&#;@%@s&é@aéﬁﬁﬁrﬁ%}%é’ 168 HBCERSmAQAEEO8d g to various
an

embodiments 10 does not require a use o additional handler(s), or a modified handler, to handle,

transfer, anc#8f HEH BdeRisHE (PPN G oMol fefit amicOnsLioadalatar appRANERts Such as

semicongductgrialatacs coNREREMSINAIBRYGN he present disclosure involves the use of the second
handler 130 for retrieving 15 the component pane, more specifically the film frame 20, from the vacuum

table 310 and transferring the component pane, more specifically the film frame 20, from the vacuum

table 310 to fhe finm Same aflasdstaiianolicwihiermiermiaachiat afiterirRopsstrnsiapoevices,

apparatuses, or handlers can be used in addition to, or in substitution of, the second handler 130. Said

alternative oP3ditiesal tEBERNfuGISricésAceEpRRTaISUchord EnHRIPSS e8rmslivgfsEY r&ieving the

component Rﬁ@§e669d9a§9@1@iﬁP@di%&h@oﬁhlh%’@mﬁ@&oﬁ@@"w@ MReURLtRPlRSIE ndbyanRsigring the
component pane, more specifically the film frame 20, from the vacuum table 310 to the film frame offload

station!95 REMSHODIsSIRR (56 oDMpridHa! indlsrtilss i Bedidisd hardirrsta Jundlse The

relative operatiggtefoninstangsldhedetaive dipelaremeskporasitipmeg (obthadinstoranéiged 29 and the
second handler 130 can be controlled or coordinated. For example, the relative displacement or
positioning TR ARSI RIAEI S AR EEVond handler 130 can occur in tandem and be synchronized,

or substantially synchronized, for

Although the present disclosure involves the use of the second handler 130 for retrieving
15  the component pane, more specifically the film frame 20, from the vacuum table 310 and
transferring the component pane, more specifically the film frame 20, from the vacuum
table 310 to the film frame offload station, it will be understood that other robotic
transfer devices, apparatuses, or handlers can be used in addition to, or in substitution of,
the second handler 130. Said alternative or additional robotic transfer device, apparatus,
20  or handler is configured for retrieving the component pane, more specifically the film
frame 20, from the vacuum table 310 and transferring the component pane, more
specifically the film frame 20, from the vacuum table 310 to the film frame offload

station.

25  Relative Operation (e.g., Displacement) of the First and Second Handlers 120, 130
The relative operation, for instance the relative displacement or positioning, of the first
handler 120 and the second handler 130 can be controlled or coordinated. For example,
the relative displacement or positioning of the first handler 120 and the second handler
130 can occur in tandem and be synchronized, or substantially synchronized, for

30  increasing throughput and/or efficiency of the system 10.



30increasing throughput and/or efficiency of the system 10. 39 FIG. 6 shows a flowchart of a
representative process 600 associated with the relatjve operation, for instance relative displacement,
between the first handler 120 and the second handler130. 5A first process portion 610 involves
displacement and/or rotation of the first handler 120 for transferring a first component pane, for example a

first film framg g0g, {iRMshedimdiame dopripe AR PR L6 fim JameeRIoNREThSALAMH€00. The first

handler 120 can be extended to the extended position, which corresponds to the film frame loading
station 50, fOIPEEBANdOh&fitAdnchdie doRlAsmeRk fphesmeR dirighsedien 580 rodidbcthen
displaced and/Qi@iaissldor spnsferring the retrieved first film frame 20a to the film frame alignment
station 200. More specifically, the end effector 150 of the first handler 120 is displaced to or towards the
film frame loading station 50, for retrieving the first film frame 20a from the film frame loading station 50,

and then displaged R0Uey poiatsdy irRBeiig ReFRlieyed dir st remee29arathadimame

alignment 15station 200. In a second process portion 620, the first com onené&ane, for example the first

film frame 208" EanshedpaadirarmeaneHaite P! srpelion feshtithe fmeZiaeligihseitatation 200

using particulgint 965SeeSsHHGE B0 efdigrloserld g Riesapt (Iaclosurene 28 ST Haltance) the spatial
alignment, orientation, or position of the first film frame 20a at the film frame alignment station 200 can

involve the dfépI&eeHisAtet i9ctbfispricieriagsitionavhicghive s RNt din & bagiEratidrreiBgent 140 of

the first handigidr GoAHHTERERSESSRAMANBI0FANRIVEa dbaiul (ifn FHIRIARRANARLA R opPOSIte
direction 25 to the first process portion 610) of the first handler 120 from the film frame alignment station

200 to te filAPdrihrR fowlnredstation soPAdTetint Brime fhsrruiart 220 trmama Han Rading station
50 positions the firshitaAlBR RiSreyINMOREXPRITRABLONY, SRIMAPALHE RIS MIRergpecifically a
next, or second, film frame 20b. ) ) o

handler 120 is displaced to or towards the film frame loading station 50, for retrieving

the first film frame 20a from the film frame loading station 50, and then displaced and/or

rotated for transferring the retrieved first film frame 20a to the film frame alignment

15 station 200.

In a second process portion 620, the first component pane, for example the first film
frame 20a, can be spatially aligned, orientated, or positioned at the film frame alignment
station 200 using particular processes or techniques disclosed in the present disclosure.
20  For instance, the spatial alignment, orientation, or position of the first film frame 20a at
the film frame alignment station 200 can involve the displacement of the displaceable pin

224 relative to the film frame registration element 140 of the first handler 120.

A third process portion 630 involves a return (i.e., displacement in an opposite direction
25  to the first process portion 610) of the first handler 120 from the film frame alignment
station 200 to the film frame loading station 50. The return of the first handler 120 to the
film frame loading station 50 positions the first handler 120 for retrieving a next, or a

second, component pane, more specifically a next, or second, film frame 20b.

30 In relation to the second handler 130, the third process portion 630 also involves

simultaneous, or synchronized, displacement of the second handler 130 between the film



40 frame alignment station 200 and the vacuum table assembly 300 for transferring the first film frame
20a from the film frame alignment station 50 to the vacuum table 310. Accordingly, the third process
portion 630 involves a displacement of the first han & 5120 from the film frame alignment station 200 to
the film frame loading station 50 and a simultaneous or synchronized displacement of the second handler

130 from therfilmftapeianmenh SeHanHe iy %H%E@Hﬁﬁ%%WXéQﬁeﬁiﬁ%%@ fRFgcess portion

640 involves displacing the vacuum table 310 carrying the first 10film frame 20a to the processing or
inspection statBrTamg wlaifsre thiv Al Garepabannepetioen of tecn sefimmriabls 308, The fourth
process portion 640 can also include retrieval or removal of the first film frame 20a from the vacuum table
310 subsequent the inspection of the first film frame 20a. The second handler 130 is configured for use in

retrieving or ASFRIGRG N dhiEk rogeshPaitiaiaeddintabressa displatseienb e, e finstdimtd process

portion ean alsg inyialveetranstensd e faidavasisoimdran e s fraendhe yasHihiablgdLo to the film
frame offloading station. In multiple embodiments of the present disclosure, the inspection, retrieval, and

offloading of tHaHfreRls RamEdutsRcHisRldRMeNtcichsl stsantahandicsr B3 8etisny D6 fillhframe 20b

from the filmtaRae ipasiegsiation 26bte e liulrne rligRementsiation 200 using the first handler 120.
Therefore, the fourth process portion 640 involves operation and displacement of the second handler 130

for transferring the first film frame 20a from the vacuum table 310 to 25 the film frame offloading station

together, or i FHICHISIZELRRANGSH With 1he aRplatian and.disriacementiof dheyirst inanslir 120 for

transferring the second film frame 20b from the film frame Ioading station 50 to the film frame alignment
station Bbo. film frame 20a to the processing or inspection station 400 for inspection (e.g., optical

inspection) of the first film frame 20a. The fourth process portion 640 can also include
retrieval or removal of the first film frame 20a from the vacuum table 310 subsequent the
inspection of the first film frame 20a. The second handler 130 is configured for use in
retrieving or removing film frames 20 from the vacuum table 310. Furthermore, the
15  fourth process portion can also involve transfer of the retrieved first film frame 20a from

the vacuum table 310 to the film frame offloading station.

In multiple embodiments of the present disclosure, the inspection, retrieval, and
offloading of the first film frame 20a coincides with a retrieval and transfer of a second
20  film frame 20b from the film frame loading station 50 to the film frame alignment station

200 using the first handler 120.

Therefore, the fourth process portion 640 involves operation and displacement of the
second handler 130 for transferring the first film frame 20a from the vacuum table 310 to
25 the film frame offloading station together, or in a synchronized manner, with the
operation and displacement of the first handler 120 for transferring the second film frame

20b from the film frame loading station 50 to the film frame alignment station 200.

Each of the process portions 610 to 640 can be repeated any number of times. Increasing

30 the number of repetitions of one or more of process portions 610 to 640 enables an



41 increasing number of component panes, for example film frames 20, to be handled, transferred,
aligned, and inspected by the system 10. The relative operation and displacement of the first handler 120
and the second handler 5 130 allows retrieval from the film frame loading station 50, transfer to the film
frame alignment station 200, and spatial alignment at the film frame alignment station 200, of a next or

subsequent {5 ges SAEOREBHHLP HieBdsn 9&9193%%&[‘ BPASIMPILh S IRSRRLLI0D, abR IRsRAEHON station

400, retrieval from the vacuum table 310, and transfer to the film frame offloading station 450, of a
previous or g d-fkensimand merzoteddy Hee syserorlization, or substantial synchronization, of the
operation and displacement of the first handler 120 and the second handler 130 can help to increase the
efficiency and/or throughput of the system 10 and method 600. 15Relative Operation (e.g., Displacement)

of more than ko' RiaHNfe PRI tiaR AR bR fthse st Bandlarstids e, theesegrdrhandlgan include
more than twa handigssedrasinsienaenth e sy siemel D afineri@in S dinants camineldeime or more of

the first handler 120 and/or two or more of the second handler 130. 20Each handler can operate, or be

displaced, indi&YRERtSHizen 20P stikeratialiplgresnbaizbe itmafkeraslisarssy srtiendhelerficiency of

component pare ofafue¥ameie [m fraroaBdinandling: satisval: iapsenpRsipiRligepent phsaid
systems 10 and processes 500, 600 of the present disclosure. 25For exarpgﬁle, where the astem 10

includes twothFstBFdierssiB R orsHETiRbdToam dher ¥ 2o dahl e d Wlspdcam Bttt silFi frame
loading statigm @ tFneadawaidsethestifiame Rignsabstation 249 mhiledhe other of the first handlers

120b can be displaced from the film frame alignment station 200 to, or towards, the film frame loading
station 8b. The cyclic, or synchronized, displacement of the two first handlers 30120a and 120b can

reduce lag time QAWEhiNEoASSP SIARENTHNS (i ta Al tANYIARE Bb Adtion and displacement of
the first handler 120 and the second handler 130 can help to increase the efficiency

and/or throughput of the system 10 and method 600.

15  Relative Operation (e.g., Displacement) of more than two handlers
In certain embodiments of the present disclosure, the system 10 can include more than
two handlers. For instance, the system 10 of certain embodiments can include two or

more of the first handler 120 and/or two or more of the second handler 130.

20  Each handler can operate, or be displaced, in a synchronized, or substantially
synchronized, manner to thereby increase the efficiency of component pane, for example
film frame 20, handling, retrieval, transfer, and/or alignment of said systems 10 and

processes 500, 600 of the present disclosure.

25  For example, where the system 10 includes two first handlers 120, one of the first
handlers 120a can be displaced from the film frame loading station 50 to, or towards, the
film frame alignment station 200 while the other of the first handlers 120b can be
displaced from the film frame alignment station 200 to, or towards, the film frame
loading station 50. The cyclic, or synchronized, displacement of the two first handlers

30 120a and 120b can reduce lag time or down time associated with transfer of component



panes, for example film frames 20, from the film frame loading station 50 to the film frame alignment
station 200. Many embodiments of the present disclcz)1 ure relate to systems, devices, apparatuses, 5
processes, methods, and/or techniques for handling ‘@nd/or transferring component panes or components,
for instance semiconductor-related components such as film frames and wafers and electrical
components sieh asPERIRHICIGHI PaES 2 eRshiNe SPRtiatAMigNBIANLLEABIPI0aB! HRNGSH(E-O-,
semiconduc or-refated components such as film frames) prior to processing or inspection (e.qg., visual
inspection viliAA® aienmrapteaiondihage capture devices) is often important to ensure accurate
processing or inspection of said component panes. For instance, accurate spatial alignment, orientation,
or positioning of component panes (e.g., semiconductor-related components such as film frames) is

important to reabediaentiefdrim BT Hf theclsurorsiajcotUsHstay-tisY Isrly BRPBrEidERton said

component RRPESsds AXAIBMS aHEVFRSNARRREIYSEEn MIASEIRES: Mo ApsiYIiashnsuas of multiple
embodiments of the present disclosure facilitate or effectuate spatial alignment, orientation, or positioning

of componerf FARBROISYS dehiRUMAGISMIPREIF OEIRIURE FRBRAISHS frehrAasniid® Bamnsead

component pastess asgdransiersed cBlagesks disRPsRdpARenteitbgivacdHy takigerdile shatial alignment,
orientation, or positioning of can be completed, or substantially completed, prior to placement of the

component FAEEEHIHAE VARRORTIANBISENE CoattiPHRIINEAT T8 RérHatIRPBRIES i ING B mponent
panes (e.g., BaMISPREIs-RlRiedinproPengRISiSHGR &S ligniramegst msionte ﬂi@%%ﬁ‘kﬁ?ﬁiﬁh@

components on the vacuum table removes or eliminates the need for further alignment of 25 the relative

to the VAcuuES6IS3RIEE slesRi At Bf BN BBRTHEN AR Bre QUL UPROSRS NG REABRBRS iteQfacuum table

of multiple eg@pdinepthehithpapegsensdisslomie dagsnel INphife alGameAlgamanielaments, means,
or mechanismséﬁa.g,, ejector pins) that are conventionally required % existing S){?stems. 43 station. The
alignment st2SH R E8nAG SAIIPRIICRICAASH & o etroRIERIIH ShARR digRmBATCBitetieRidN, Bibositioning

of the compaRgnéNanesm faahareslisRarestihviealclhm Aigamentiiatinnisal jnaludea@uality of

alignment elements that are configured to facilitate spatial alignment, orientation, or positioning of the
component PAHEEC BIFRSAE AP SBACAMPREDRARRY of alignment elements includes at least one
displacesble pin that can be displaced relative to the registration element of the first handler to facilitate or
effectuate spatial alignment, orientation, or positioning of the component pane (e.g.

semiconductdY¥EMtedESIfiPondRAAUIs RTFRSHEmAUPads afgiiNeiedtn Ut DRI ment of the

displaceablecpib&ameifecritexpré@mnofastasserontading.edgs offetcarpgacat panSREL,
semiconductor-related component such as a film frame) to thereby displace, push, or force the

component FAHEAHATh A tRESHHGIRAAS T YRIABTR AP Bt BIRUHELET ER R RBYPRGSte or

effectuate comgiete mmsaastiagtiverospatial aigiposts phiertalion@kReIFOpInG0f thaizpayeanent pane

at the 15 alignment station. The displacement of the displaceable pin can effectuate g{]enh nce mating

engagement n nt 0 P e(e.q. n -relate
ehentBERWIEN B Uy cevatial P HeaRshinSHEREH R Q5. §OSELRRIRENALCHY-Peiated

component syehpdadl fibnsienetiang tompegisirpiion lemeanepuplentomdhsaisiadhethenfirst handler.

This mating engagem%nt between the alignment recesses of the componen%pane ge.g.,

semi Conduct\&gﬂg][eta &8 ép&taﬁ:ﬂlgnment, orientation, or positioning of component panes

(e.g., semiconductor-related components such as film frames) prior to placement of the

components on the vacuum table removes or eliminates the need for further alignment of
25  the relative to the vacuum table after placement of the components on the vacuum table.
Therefore, the vacuum table of multiple embodiments of the present disclosure does not
include or carry alignment elements, means, or mechanisms (e.g., ejector pins) that are

conventionally required by existing systems.

30 In many embodiments, the component panes (e.g., semiconductor-related components

such as film frames) are spatially aligned, orientated, or positioned at the alignment



20 as a film frame) and the registration element of the first handler can effectuate spatial alignment (e.g.,
complete or substantially complete spatial alignment) of the component pane at the alignment station.
The second handler is configured to transfer the co Bonent pane (e.g., semiconductor- 25 related
component such as a film frames) from the alignment station to the vacuum table. In multiple

embodimentgyths, sepand iandiet ISGaBfow e islieaiudic RIGRRMAR! of BELAMmBRREHpane on the

vacuum table in a manner than eliminates a need for ejector pin interaction with the component pane, and
which maintah&"age SERMAEAGaRA RARIHANENE, BriBAtERIBAOBRT J¥IAEH tBrtHE HmpsrbHigsette that is
established atiheR0alignnenbalRiRmAdddarpiararicrllidhasrcasd handiar sl-eany gmiodiments

includes suction elements that couple, secure, or hold the component panes (e.g., semiconductor-related
component SQdRCHHSifRAHAMBEIEENE SEISHAIPRrRIIBPSTHIBNES bk ESIRMFNERSHSNts can remove a
need forzejector pins commonly associated with conventional systems, more 5 specifically conventional
vacuum tables. Removal of need for, and inclusion of, ejector pins with systems and processes of multiple

embodimentysrerwssidsaly dtbe sl dbaldsamanealsnsns dnsiisicty crsboaendisslassi@léncy, and

cost-effectivefiessAf &aidxay algMe N ddHAGE SRE $he O StRMSA B REAESSISBR 2REAT ANGIIG: VRrious
embodiments of the present disclosure are configured or adapted for handling, transferring, and/or

aligning comf3SHEREpAh8E el tes ShaIED Il LRBICRE REALHIRP o REMSHIRNE G HHBB AU wafers) of

multiple diffepgné 3i2es. SeuitbeRmREsy-syiRieM e AhFoREACERRASA! PatlicuianRehadimeniz ahthe present
disclosure are configured or adapted for handlin%, transferringgq,fand/or aligning different 15types of

compoh@nt s dgrssraneshal thsrdispissert rane e TmrPaAEs frdaviradion a
simultaneougdsyhstantialiynSHREANeals (o5 CoRseicHHIBRANARIN seYp@lambrdinensHthe end

effectors of the first handlers can be replaced, substituted, or changed in order to adapt the first handlers

for handling E3Mpbiefissehedisplect,. Pushiebiaifcshs QRPRER PIRE AL AR Hhss TR FaliABS and
wafers) of ditipiashsizgasiandorder baadimecdiffateihdyings ploampanestdangt complete, or

substantive, spatial alignment, orientation, or positioning of the component pane at the
15  alignment station. The displacement of the displaceable pin can effectuate or enhance
mating engagement between the alignment recesses of the component pane (e.g.,
semiconductor-related component such as a film frame) and the registration element
coupled to or carried by the first handler. This mating engagement between the
alignment recesses of the component pane (e.g., semiconductor-related component such
20  as a film frame) and the registration element of the first handler can effectuate spatial
alignment (e.g., complete or substantially complete spatial alignment) of the component

pane at the alignment station.

The second handler is configured to transfer the component pane (e.g., semiconductor-
25  related component such as a film frames) from the alignment station to the vacuum table.
In multiple embodiments, the second handler is configured to effectuate placement of the
component pane on the vacuum table in a manner than eliminates a need for ejector pin
interaction with the component pane, and which maintains or preserves spatial
alignment, orientation, or position of the component pane that is established at the

30  alignment station.



The second handlers can also be configured to handle component panes (e.g., semiconductor-related
components such as film frames and wafers) of different sizes as 25 well as different component panes.
This can be through varying the position of the at Iee{[s% one suction element carried by the second
handler. In addition, the vacuum table can be configured to handle, receive, or carry component panes

(e.g., SemiC%@%@%{{e‘E@ﬂﬁﬁ@zPﬁf@ REBSIIhaHER 2SI fTdas aRtbwRTIaLaE dHRIRI sigeRas well as

different components. For instance, in some embodiments, when handling wafers, the first handler 30and
the second HAKATEHBIS-riSE Tiel 98 & G bistramipnnens il (B SdsRtiiRoEatIRiACdsomBRISHvacuum

chuck can ingludeJetiariakieinGfosdesiliatinaiplassment ardeatiawa eftewalss ugand from the

wafer table respectively. Particular embodiments of the disclosure are described above for addressing at
least one 5 8f #EbrddioGityiRidibaEdCOFBmenhs. FHnNrdediurad fGARTHONHYANTSHES, Si%Alternatives

associated Wit GRERIY eoReRiHRNsRavmiesRIGeGHERH withindhe.contexiahihpsereahagiments,

other embodiments may also exhibit such advanta%es and not all embodiments need necessarily exhibit
such advant&iis Yothaysiams thedsersssetnel giaelipliembadimenipfetiatairtiat sisrdpshes the

above-discloggegtdcitiest featwesndisng loBatioRss AraltRmativas thetesfernavleesdasinably
combined into other different devices, systems, or applications. The above-disclosed structures, features

and function8Y BFaRefbRASSHsreof, as well as various presently unforeseen or unanticipated
alternatives, modifications, variations or improvements thereto that may be subsequently made by one of
ordinari skill in the art, are encompassed by the followin% claims. 46 Claims 1. A system for handling

compoh@nt pRtESoTRAIERESSSeS L eRitingianT s RARIMgH Afalis RSP RIS RS HE IR
component panesutes 6PMRRRINPIRBNARING AR AtUs PeMPIising ablapshanghandlet.,

semiconductor-related components such as film frames and wafers) of multiple different
sizes. Furthermore, systems and processes of particular embodiments of the present
disclosure are configured or adapted for handling, transferring, and/or aligning different
15  types of component panes (e.g., semiconductor-related components such as film frames

and wafers) in a simultaneous, substantially simultaneous, or consecutive manner.

In several embodiments, the end effectors of the first handlers can be replaced,
substituted, or changed in order to adapt the first handlers for handling component panes
20  (e.g., semiconductor-related components such as film frames and wafers) of different

sizes and/or for handling different types of component panes.

The second handlers can also be configured to handle component panes (e.g.,
semiconductor-related components such as film frames and wafers) of different sizes as
25  well as different component panes. This can be through varying the position of the at
least one suction element carried by the second handler. In addition, the vacuum table
can be configured to handle, receive, or carry component panes (e.g., semiconductor-
related components such as film frames and wafers) of different sizes as well as different
components. For instance, in some embodiments, when handling wafers, the first handler

30 and the second handler do not include a registration element. In addition, the vacuum



5 having at least one suction element projecting therefrom, the at least one suction element configured to
apply a vacuum force to a top surface of the component panes to hold the component panes to the at

least one handler; and an alignment station comé)?ising a plurality of alignment elements, at least one
alignment element of the plurality of alignment elements displaceable 10relative to the component panes

disposed at fhgi@lignmenbaiatanio thereRystferthale srRapa @jigom %[Hil%ﬁﬂ% FRIARRGRNARANES. 2. The

system as in claim 1, wherein the at least one handler of the component pane handling apparatus
comprises afitsienakefiéhcviafryurel e ddivmdhompsheaassasesehe first handler comprising:  an
end effector configured and displaceable for transferring the component pane to the alignment station;
and a registration element configured to engage with the component pane, wherein the at least one

alignment el&aERvBf fBYaRE o bilgriRsi P rmdrReikedishrice i addneanieetat deasteyistration
elementgo thgreRy effectuals sprtish@lioprasnt:ef the CampOnsREPaRcGorsNCaYaIRIBAS ifhglaim 2,

wherein the at least one alignment element of the plurality of alignment elements can be laterally

displaced reiRi8abYeeass8catsd rath Acsidimembriunsadir ¥m 8ss0de trabednptive M epréagainst the
registration jepgst %ﬁmﬁeﬁ@ﬁ@ﬁ{uﬂ%ﬁeaﬂﬁéﬁmww%m%mm9@%@%@; 4nd R6tSyStemM as in

claim 3, wherein the component pane comprises an alignment 30feature, and wherein the registration

element of tEhRIRSAE dreRIcBRfgIREL 1S hiRin Sy e AGBRHARRN (2l g the s6aee Afth_Scomponent

pane. disclosure. It will be appreciated that several of the above-disclosed structures, features
10 and functions, or alternatives thereof, may be desirably combined into other different
devices, systems, or applications. The above-disclosed structures, features and functions,

or alternatives thereof, as well as various presently unforeseen or unanticipated

alternatives, modifications, variations or improvements thereto that may be subsequently

made by one of ordinary skill in the art, are encompassed by the following claims.



47 5. The system as in claim 4, wherein the lateral displacement of the at least one alignment element
relative to the registration element of the first handler one of effectuates and enhances mating
engagement between the alignment feature of 5the ¢ mponent pane and the registration element of the
first handler. 6. The system as in claim 5, wherein the spatial alignment of the component pane at the
alignment statjgihis completed while the alignment feature of the component pane is matingly engaged to
the registration element of the first handler. 7. The system as in claim 2, further comprising a loading
station confidured té: YiCET fenBereHEEsoIpBARTHI PARES B98BH8Rgfector configured to retrieve the

component pane from the joadingstatign.anddranafenhasarrenepthrang fipmuibe lpagingstation to the
alignment station. 8. The system as in claim 7, further comprising: a vacuum table assembly

comprising a vacuuPANEhIE P RRPASEIBYI dSPatne SRoHAGI Sa RS atd st Pisshmniglie vacuum

table. 2G;9.The sysierias inclatnaS WRAKIRINEAL IHdRene handirief the £amponsntRang handling
apparatus comprises a second handler configured to transfer the component pane from the alignment

station to the vaculfiF ik canligHedk i PRI SN AR JOTRPeint e EREAPh TN B Apises at least

one 25suction elemenfedhe % least SHeHEPgleMEMcRMigY BR inARBlY syacuum force to the top
surface of the component pane for holding the comp_onent%[)ane to the second handler. 11. The system as

in claim 10, wherein the atfea4EBREY SEINN SRMENIBE Rl wekibyngf alignment elements, at least

one alignment element of the plurality of alignment elements displaceable
10 relative to the component panes disposed at the alignment station to thereby

effectuate spatial alignment of said component panes.

2. The system as in claim 1, wherein the at least one handler of the component pane
handling apparatus comprises a first handler configured to handle component
15 panes, the first handler comprising:
an end effector configured and displaceable for transferring the
component pane to the alignment station; and
a registration element configured to engage with the component pane,
wherein the at least one alignment element of the plurality of alignment
20 elements is displaceable relative to the registration element to thereby effectuate

spatial alignment of the component pane.

3. The system as in claim 2, wherein the at least one alignment element of the
plurality of alignment elements can be laterally displaced relative to the

25 registration element to displace and push the component pane against the
registration element to thereby effectuate spatial alignment of the component

pane.

4. The system as in claim 3, wherein the component pane comprises an alignment
30 feature, and wherein the registration element of the first handler is configured to

matingly engage with the alignment feature of the component pane.



30handler one of facilitates and effectuates placement of the component pane on the vacuum table in the
absence of ejector pins. 48 12.The system as in claim 11, wherein the vacuum table does not require a
use of alignment elements for spatially aligning the c4c7mponent pane carried thereby. 513.The system as
in claim 12, wherein the vacuum table is configured for carrying each of a film frame and a wafer in the
absence of vacuum table modification. 14. The system as in claim 8, further comprising a processing
station configured to one of facilitate and effectuate processin? of the component pane. 15. The system
as in claim 19&, wherdif Bisterarsdfior apharatiisieie sheidaiedl tditrlpcsatenthel A dinteashiensnd position

the component pa”ﬁi‘é@fﬁhéﬁts%ﬁiéﬁt tﬁ@aﬂ%%ﬁ%@%ﬁﬁﬁ%ﬂéﬂre@aﬁeﬁt Wﬁ%’iﬁ?& ﬁﬁ‘ﬁ’di‘é??&{b'%qﬂg
processing of the component pane. 16. The system as in claim 2, wherein the spatial alignment of the

component pane atifecHIRiehk SthaBrceiBHIBE iR entabsbrerTofhspatignaxghisahtsfthe

compongnt pane int%‘%%&ﬁe’ﬁ{ paiRirAlOn clega Rl Ritan EpIBRVGH @b thRcemarpent pane from the
alignment station. 20 17. The system as in claim 2, wherein the plurality of alignment elements comprises

at least a first displaceable alignment element, a second displaceable alignment element, and a third
displaceableglignmgnt glemgnt andaiheraimeash @t hadishissenad Andtbissisplagrablealignment
S IS OO enment Sation 1 compieiad while the AL snmen ature of the compnent o © 2%
and a g p g p
pane is matingly engaged to the registration element of the first handler.
10
7. The system as in claim 2, further comprising a loading station configured to hold
at least one component pane, the end effector configured to retrieve the
component pane from the loading station and transfer the component pane from
the loading station to the alignment station.
15
8. The system as in claim 7, further comprising:

a vacuum table assembly comprising a vacuum table and a translation

apparatus configured to translate and position the vacuum table.

20 9. The system as in claim 8, wherein the at least one handler of the component pane
handling apparatus comprises a second handler configured to transfer the

component pane from the alignment station to the vacuum table.

10. The system as in claim 9, wherein the second handler comprises at least one
25 suction element, the at least one suction element configured to apply a vacuum
force to the top surface of the component pane for holding the component pane to

the second handler.

11.  The system as in claim 10, wherein the at least one suction element of the second
30 handler one of facilitates and effectuates placement of the component pane on the

vacuum table in the absence of ejector pins.



third size respectively. 18. A method for handling component panes comprising: handling
component panes using a component pane handlin%ggpparatus, 30the component pane handling
apparatus comprising at least one handler having at 49 least one suction element configured to apply a
suction force to a top surface of the component panes to hold the component panes to said at least one
handler; positioning the component panes at an alignment station, the alignment station comprising a
plurality of alignment elements; and 5displacing at least one alignment element within the plurality of
alignment eldfentsRaa81EtD BdtsMBdHdntPiHES poxitimbindeiie dfghAreguiton wreby

effectuate spatial a@ﬁgmﬁéﬁt@‘lé%ﬁ@rﬂﬁ%@ﬁ&l@?ﬂﬁén_i%%-tﬂ@@dﬁ%ﬁi&ﬁ%ﬂé claifadl@ewpgrein the

component pane handling apparatus 10comprises a first handler configured to handle component panes,
the first handler comprising: an end effector; and a registration element configured to engage with the

compongnt paNes, The sgsteni"éﬂ?ﬁ?iﬂéﬁﬁ # least-eneRignment elsrentehiarlialittphalignment
15elements is displaceable relative to the registration element to thereby effectuate
each of a film frame and a wafer in the absence of vacuum table modification.

14. The system as in claim 8, further comprising a processing station configured to
one of facilitate and effectuate processing of the component pane.
10
15. The system as in claim 14, wherein the translation apparatus is configured to
translate the vacuum table and position the component pane with respect to the
processing station for one of facilitating and effectuating processing of the
component pane.
15
16. The system as in claim 2, wherein the spatial alignment of the component pane at
the alignment station enables removal of a need for spatial alignment of the
component pane in relation to a registration element after removal of the
component pane from the alignment station.
20
17. The system as in claim 2, wherein the plurality of alignment elements comprises
at least a first displaceable alignment element, a second displaceable alignment
element, and a third displaceable alignment element, and wherein each of the
first, second, and third displaceable alignment elements is positioned and
25 configured to spatially align component panes of a first size, a second size, and a

third size respectively.

18. A method for handling component panes comprising:
handling component panes using a component pane handling apparatus,

30 the component pane handling apparatus comprising at least one handler having at



spatial alignment of the component pane. 20. The method as in claim 19, wherein the component panes
comprise an alignment feature, the registration element of the first handler configured to matingly
20engage with the alignment feature of the compon At panes. 21. The method as in claim 20, further
comprising laterally displacing the at least one alignment element within the plurality of alignment

elements relative todhg maisHaian &E@ﬁ@ﬁ%&fﬁ@ﬁr@[ﬂ&‘?ﬁkg?%%@?ﬁﬁ‘?'@&r@@%q eGiHate apd enhance

25mating engagement between the alignment feature of component panes and the registration
element of the first AErRABIRIENT ARNRsethbRl &S mceriPRTER! RANsElR Spaahl ey ARTditigide component

pane is at least substantiaﬂgsm@mgt%vgeg{%%grﬁlEgj]{&eg{ B@p%ﬁlﬁ{e}ﬂes%m%n&?ﬂﬂeﬁpis matingly

engaged with the registration element of the first handler. 50 The method as in claim 18, wherein spatial

alignment of the coffBiiErRIpRTIEHE aPbseisup/stHanaRP celsipraisc@ihen the component pane is at the

alignmest station. The methgd R £1AiR: 23 Whersiedha shatiahalignmeptrhiie soMmpaARAt pane at the
alignment station enables removal of a need for spatial alignment of the component pane in relation to a

registration elemen€ SRR AR OfHBCSARRAMSHE Panes fRowitipred Rjnitfe ALSEARIN. StHOMithod as in

claim 19, further copgidsingritansiRrsingisnelLameaNsM Rt fionedhsaalignment station to a vacuum
table using a second handler of the component pane handling apparatus. The method as in claim 25,

wherein the spatial alignment of the component pane at the alignment station enables omission of
registration elementriasedrbgnivant meshanismsfermtieningipsneampane RhRaNe aljpauasuum table.

10 comprises a first handler configured to handle component panes, the first handler
comprising:
an end effector; and
a registration element configured to engage with the component panes,
wherein the at least one alignment element of the plurality of alignment
15 elements is displaceable relative to the registration element to thereby effectuate

spatial alignment of the component pane.

20.  The method as in claim 19, wherein the component panes comprise an alignment
feature, the registration element of the first handler configured to matingly

20 engage with the alignment feature of the component panes.

21. The method as in claim 20, further comprising laterally displacing the at least one
alignment element within the plurality of alignment elements relative to the
registration element of the first handler to thereby one of effectuate and enhance

25 mating engagement between the alignment feature of the component panes and

the registration element of the first handler.

22. The method as in claim 21, wherein spatial alignment of the component pane is at
least substantially completed when the alignment feature of the component pane

30 is matingly engaged with the registration element of the first handler.



The method as in claim 18, wherein the plurality of alignment elements comprises at least two sets of
support pins, each set of support pins configured and positioned for one of coupling to and supporting
component panes of a different size. The method as’h claim 19, wherein the alignment station comprises
a displaceable platform that is configured to engage with portions of the component pane, the

displaceableplatforf,yatillydigplacaahie %B?’éﬁ@&tffﬁ%ﬁgﬁf;ﬂ&ﬂ 8nthe SKARORLROSIkRNs Wherein the

first and second positions correspond to different heights. 29.The method as in claim 28, further
comprising: 30positieingubEaaidpliaceaplelgrdiorhisat i FstEsHionade ficifitatisy ToeRMRBS the
component pane bythg gisplaceable platform, and 51 positioning the displaceable platform at the
second position for facilitating retrieval of the component pane by the second handler. 30. The method as
in claim 22, wherein the second handler comprises at least one 5suction element configured to apply a

vacuumgorceonio §ig REIRRNEMPARRI2 ShIRYi ol Ba CARRANER PG SRRt J4H method as

in claim 30, wherein transferring the component pane from the alignment station to a vacuum table

comprises: 10applyfhdhsutisrnent s asiaectdrpoRERe Y Byerd dPretratish e igRusAt e NNt for
retrieving the compgggpbranefiam thealigimant ataienuafdn clement after removal of the

component pane from the alignment station.

10 25. The method as in claim 19, further comprising transferring the component pane
from the alignment station to a vacuum table using a second handler of the

component pane handling apparatus.

26. The method as in claim 25, wherein the spatial alignment of the component pane
15 at the alignment station enables omission of registration element based alignment

mechanisms for aligning the component pane at the vacuum table.

217. The method as in claim 18, wherein the plurality of alignment elements
comprises at least two sets of support pins, each set of support pins configured
20 and positioned for one of coupling to and supporting component panes of a

different size.

28. The method as in claim 19, wherein the alignment station comprises a
displaceable platform that is configured to engage with portions of the component

25 pane, the displaceable platform vertically displaceable between a first position
and a second position, wherein the first and second positions correspond to

different heights.

29. The method as in claim 28, further comprising:
30 positioning the displaceable platform at the first position for facilitating

receipt of the component pane by the displaceable platform; and



ceasing application of the suction force onto the component pane by the at least one suction element
upon placement of the component pane on the vacuum table. 15 32. The method as in claim 31, further
comprising avoiding receipt of the component pane 8%/ a set of ejector pins during transfer of the
component pane to the vacuum table by the second handler. 20 33.The method as in claim 32, wherein

the component pane is ongRffh IRy tidesphda tfSfn hpthERhel %%éﬂi&lﬁfﬂ} ?éilWEl%{gi” the

vacuum table is configured such that the vacuum table is able to receive both film frames and wafers in
the absence of 25vERHIGHtablEGseHIneRtdRS. by HisierendrraAtiiing film frames, each film frame
comprising an alignment recess, the system comprising: an alignment station configured to receive

a film frame, the alignment 30station comprising a displaceable member that is laterally displaceable
relative to thé%ilm frefaenetenth a5t Brrelaiih i afd e Hh e Straidghanglsy coiBptips e ithens2 alignment

recess of the film fragag and @sgistationlamsphisxiarnahin theRlignm e siatiihcanfane ¢ second
handler configured to retrieve the film frame from the alignment station and transfer the film frame from

the alignment statichtSeRRIAdhs eopmeonssiSeesiiFielRdler comprising at least one suction element
configured to apply a vacuum force onto a top surface of the film frame to hold the film frame to the

second handler, ) ) ) )
31. The method as in claim 30, wherein transferring the component pane from the

alignment station to a vacuum table comprises:
10 applying suction force to the component pane by the at least one suction
element for retrieving the component pane from the alignment station; and
ceasing application of the suction force onto the component pane by the at
least one suction element upon placement of the component pane on the vacuum
table.
15
32.  The method as in claim 31, further comprising avoiding receipt of the component
pane by a set of ejector pins during transfer of the component pane to the vacuum

table by the second handler.

20 33. The method as in claim 32, wherein the component pane is one of a film frame

and a wafer.

34, The method as in claim 33, wherein the vacuum table is configured such that the
vacuum table is able to receive both film frames and wafers in the absence of

25 vacuum table modification.

35. A system for handling film frames, each film frame comprising an alignment
recess, the system comprising:

an alignment station configured to receive a film frame, the alignment

30 station comprising a displaceable member that is laterally displaceable relative to

the film frame to one of effectuate and enhance mating engagement between the



wherein the mating engagement between the alignment recess of the film frame and the registration
element thereby effectuates spatial alignment of the film frame at the alignment station. The system as in
claim 35, wherein the spatial alignment of the film frame is at least substantially completed at the
alignment station. The system as in claim 36, wherein the vacuum table is configured to omit use of

alignment elements, forshatiatbe Q0BG iha LTS ceriieddReeRy: M SYSIEmAMINS!a 35, further

comprising: a loading station configured to hold at least one film frame; and 20 a first handler configured

to retrieve the film f# Bhst#OTa8fhg station and transfer the film frame from the loading station to

the alignment station. 39. I@@cﬁ)ﬂﬁtﬁﬁfﬁﬁéﬂBcﬁiﬁ%ﬁr@&t&vﬁ%%%tﬁ% firish ?ﬁﬂ?@%&ﬁmﬁrhﬁ?ﬁlﬁ{éﬁnd effector
25configured to couple to the film frame to thereby one of facilitate and effectuate retrieval of the film

frame from the loaditityQtatish trantfen ks ditmHearagideaits elighernishiieobicsuRes d WhFcarried by

the end gffector. 40T hesydiennasinGiainksid whelaivdataraidisplasemephabihcidisalpable
30member relative to the registration element one of displaces and pushes the film frame against the

registration element 34HErédiFoABBRePEtiERE AR BaHERE drags to hold the film frame to the

second handler,
wherein the mating engagement between the alignment recess of the film
frame and the registration element thereby effectuates spatial alignment of the

10 film frame at the alignment station.

36. The system as in claim 35, wherein the spatial alignment of the film frame is at

least substantially completed at the alignment station.

15 37. The system as in claim 36, wherein the vacuum table is configured to omit use of

alignment elements for spatially aligning the film frame carried thereby.

38. The system as in claim 35, further comprising:
a loading station configured to hold at least one film frame; and
20 a first handler configured to retrieve the film frame from the loading
station and transfer the film frame from the loading station to the alignment

station.

39. The system as in claim 38, wherein the first handler comprises an end effector
25 configured to couple to the film frame to thereby one of facilitate and effectuate
retrieval of the film frame from the loading station, and wherein the registration

element is one of coupled to and carried by the end effector.

40. The system as in claim 39, wherein lateral displacement of the displaceable
30 member relative to the registration element one of displaces and pushes the film

frame against the registration element to thereby one of effectuate and enhance



mating engagement between the alignment recess of the film frame and the registration element of the
first handler. The system as in claim 40, wherein the _registration element comprises an elongated

C-channel configured to matingly engage with the al?&nment recess of the film frame. The system as in
claim 40, wherein the spatial alignment of the film frame at the alignment station is completed while the

alignment recess OHQEJ%%J%%%&WWWW@%QMM%J&Qi%fafi{%” falemenhef he fikst handler.

The system as in claim 35, wherein the alignment station further comprises at least two sets of support
pins, each set of sUISEBBEHING elsmmirRldt i BTpoIielREd for facilitating spatial alignment of film frames of
a different size. The system as in claim 43, wherein the alignment station further comprises a

displaceable platform configured to receive portions of the film frame, the displaceable platform vertically
displaceableetwedReathsiannge difstaim dghidiersia dhstdrgissIHVIarlsmenivRRRAH PR isplaceable

platformss configuregfgJreilitets sainb of el frameWhendisresediataifrsbrightangiremoval of

the film frame therefrom when disposed at a second height. The system as in claim 45, wherein the at
least one suction el@%8HdFaRE second handler one of facilitates and effectuates pick up of the film frame
from the displaceable platform of the alignment station and subsequent placement of the film frame on the
vacuum table. 54 47.The system as in claim 46, wherein the at least one suction element of the second

handler is cohfigureth§ionteraetia plaetentbiie Hifshatinbadistme vl tmdans petbffectuated

and completed indeppindent QtRIBARIN BiigyRAR ThaIsYSieMigRrtflaite3s o iR eilihgraCYym table is
coupled to a translation agparatus, the translation apparatus configured to translate and position the

vacuumable at a P gegadnY ithd s iy s elaBs a9 e A BaBEEEss the film frame.

1049.The system as in claim 48, wherein the vacuum table is configured to receive

43. The system as in claim 35, wherein the alignment station further comprises at
least two sets of support pins, each set of support pins configured and positioned
for facilitating spatial alignment of film frames of a different size.

15

44, The system as in claim 43, wherein the alignment station further comprises a
displaceable platform configured to receive portions of the film frame, the
displaceable platform vertically displaceable between at least two different
heights.

20

45. The system as in claim 44, wherein the displaceable platform is configured to

facilitate receipt of the film frame when disposed at a first height and removal of

the film frame therefrom when disposed at a second height.

25 46.  The system as in claim 45, wherein the at least one suction element of the second
handler one of facilitates and effectuates pick up of the film frame from the
displaceable platform of the alignment station and subsequent placement of the

film frame on the vacuum table.



each of a film frame and a wafer in the absence of vacuum table modification. 50. A method for handling
film frames that each comprises an alignment recess, the method comprising: 15positioning a film frame
at an alignment station, the alignment station compr?s‘fng a plurality of alignment elements;
at least one alignment element within the plurality of alignment elements relative to the film frame to

thereby one gf .effeth@g?,gQg SONRARESR 402HNG EROATSMR I RFVGRA MG RIS e cEH QT the film
|

frame and a 20 registra
between the align

one hangller 431. Thenedgrehas it Qi 38, whersin the wratial alidemeny

displacing

on element located external to the alignment station, the mating engagement

et sUTtaRethivranteab i tRls st ffothe Bl freare @asthsuratarially
completes spatial aligiimentyf hedilmdemne ddhealiopmshaaionartbpandling the film frame with a

film frame handling apparatus comprising 25 at least one handler having at least one suction element
configured to apply a suction force onto a surface of the film frame to hold the film frame to said at least

dbadimdameia the

30alignment station enables removal of further need for spatial alignment of the 55 film frame in relation
to a registration eleARBATMer smBIRT 8t the IMRTREH RO IR alRyiBHR S ish p99itieRe thiethod as in

claim 51, wherein thgspatialaligRnersRbne UMilANMR 3 dd8ssing station configured to process

10

15

20

25

30

49.

50.

51.

the film frame.

The system as in claim 48, wherein the vacuum table is configured to receive

each of a film frame and a wafer in the absence of vacuum table modification.

A method for handling film frames that each comprises an alignment recess, the
method comprising:

positioning a film frame at an alignment station, the alignment station
comprising a plurality of alignment elements;

displacing at least one alignment element within the plurality of alignment
elements relative to the film frame to thereby one of effectuate and enhance a
mating engagement between the alignment recess of the film frame and a
registration element located external to the alignment station, the mating
engagement between the alignment recess of the film frame and the registration
element at least substantially completes spatial alignment of the film frame at the
alignment station; and

handling the film frame with a film frame handling apparatus comprising
at least one handler having at least one suction element configured to apply a
suction force onto a surface of the film frame to hold the film frame to said at

least one handler.

The method as in claim 50, wherein the spatial alignment of the film frame at the

alignment station enables removal of further need for spatial alignment of the



5 alignment station enables omission of a set of alignment mechanisms configured for mating
engagement with the alignment recess of the film frame carried by the vacuum table. 53. The method as
in claim 52, further comprising retrieving the film frar® from a 10 loading station using a first handler of
the film frame handling apparatus, the first handler comprising an end effector that one of couples to and

carries the registratigh,elemenh *Aadbe Mathed aninflaithes Was sihenatishiigning:ihgfilm frame at

the 15 alignment station comprises laterally displacing at least one alignment element within the plurality
of alignment elemefteMdiarHSHAEH¥ Qe to thereby one of effectuate and enhance mating
engagement between the alignment recess of the film frame and the registration element. 2055.The
method as in claim 53, wherein the plurality of alignment elements comprises at least two sets of support

pins, each séfof suppoiprIfiglrdd ahdssriaribe YortralcittanmgdRitihre dilghAvane 8f e frames of

a differegit size. 56. )[3ameinQskAs CheAN aRisWBL ISR e MgRMaN:SReRAARRISR% fudaflisplaceable
platform that is configured to receive portions of the film frame, the displaceable platform displaceable to
different heights. 570 ABHHEFI SRR e AlignEteabRspeising the film framg eprpigmhiitee
displaceable platforg &t fisigosition for facilitating 30transfer of the film frame from the first handler to
the displaceable platform; and 56

53. The method as in claim 52, further comprising retrieving the film frame from a
10 loading station using a first handler of the film frame handling apparatus, the first
handler comprising an end effector that one of couples to and carries the

registration element.

54. The method as in claim 53, wherein spatially aligning the film frame at the

15 alignment station comprises laterally displacing at least one alignment element
within the plurality of alignment elements towards the film frame to thereby one

of effectuate and enhance mating engagement between the alignment recess of

the film frame and the registration element.

20 55. The method as in claim 53, wherein the plurality of alignment elements
comprises at least two sets of support pins, each set of support pins configured

and positioned for facilitating spatial alignment of film frames of a different size.

56. The method as in claim 55, wherein the alignment station comprises a
25 displaceable platform that is configured to receive portions of the film frame, the

displaceable platform displaceable to different heights.

57. The method as in claim 56, further comprising:
positioning the displaceable platform at a first position for facilitating

30 transfer of the film frame from the first handler to the displaceable platform; and



positioning the displaceable platform at a second position for facilitating retrieval of the film frame from the
displaceable platform by the second handler, wherein the first and second positions corresponds to
different heights. 558.The method as in claim 57, whdtein transferring the film frame from the alignment
station to the vacuum table comprises: applying suction force to portions of the film frame by at least

one suction element of a serenshianglerifhediin: famehaading apresslisdorsetrieingitle film frame

from the alignment station; and 10ceasing application of the suction force onto the film frame by the at

least one suction elEtigiabpiree Jdepfamantaey the sisplacstiem yfera initrasromd itdideond handler

onto the vacuum table. 59w]3€?eﬁ§'%@‘?ﬂs@§ﬂa Qéﬁﬁhﬁ&s‘f’t’f&%@@ﬁ@%fﬁﬂ if&%iﬁ%x@ﬁf‘l{é?éﬂ%.fmm f[he 15
alignment station to the vacuum table comprises transferring a lower surface of the film frame directly to a

film frame support surface of the vacuum table using only the second handler, the film frame support

surface spargyng aplanal-aed hatkis ahlaasi APRIRHMARI a8 arge ds aiRlangiateaohthadower
surface of the film frame. 60. The method as in claim 59, further comprising avoiding receipt of the film

frame by a set of ejRbEAPISASSHlING RS SfRFBMHAMMIFPRERD the vacuum table by the second handler.

applying suction force to portions of the film frame by at least one suction
element of a second handler of the film frame handling apparatus for retrieving
the film frame from the alignment station; and
10 ceasing application of the suction force onto the film frame by the at least
one suction element of the second handler upon placement of the film frame by

the second handler onto the vacuum table.

59.  The method as in claim 58, wherein transferring the film frame from the
15 alignment station to the vacuum table comprises transferring a lower surface of
the film frame directly to a film frame support surface of the vacuum table using
only the second handler, the film frame support surface spanning a planar area
that is at least approximately as large as a planar area of the lower surface of the
film frame.
20
60. The method as in claim 59, further comprising avoiding receipt of the film frame
by a set of ejector pins during transfer of the film frame to the vacuum table by

the second handler.

25



