1 A COMPONENT PANE HANDLER CONFIGURED TO HANDLE COMPONENT PANES OF MULTIPLE
SIZES Technical Field 5The present disclosure relates generally to component pane handlers (or
component pane handling apparatuses or devices) that are configured to handle, capture, hold, retrieve,
or carry component panes, for example wafers, film frames or solar cell panels, of different sizes. More

specifically, IReenvmponrairapaendigrenf Hie CERENTIRIS Ure) RGN 1t least ImeNaNer or capture
element configured to handle, capture, hold, retri 10 component panes, said at least one

eve, or carr
carrier or capture element displaceabl%%ﬁ\%%m%w §dj7c§t%1ble, selectable, or predetermined

positions for handling, capturing, holding, retrieving, or carrying component panes of different or variable
sizes. Background 15The increasing global demand for semiconductor components and electronic
products has' RMBC&RiEGNt advances in the methods, systems, devices, and techniques for

manufagturinthe pesseanaicondueios et geme Aty a0 deigeiien pRie tdati e SYBictompaskAeyises for
manufacturir}%ﬁl._g., systems and devices f.I%r handling, paccﬁgiggr,} ﬁnd/or processing%s_emiconductor

components Tt B1% FREHISS AeflGRiiRy) HighBreStARIMHES 1S GRBLE HaTh BRHEYRCOTn addition,
improvemen&ar@.aogmcbgh@ﬁtméawmmfaﬁéﬁ:ﬂs,sﬁﬁﬂd)ra&ﬁ@@@'raé@%w’éh ﬁﬁkﬂ@,dﬁmiﬁf@béﬁ&ems for
inspecting semiconductor components are also valued in the semiconductor industry. There are many
diforent prosBESoU e R b R B Eb AP B L S o8 U WILAAEE A of a typica
semiconducieastmmm@mm@ﬁ@ﬁdﬂg@lmﬁmlﬂwm@nmﬁf&sM@ﬁs,gﬁw@hafdn%mng,f@bctmﬁon,
processing, testing, inspection, an ckaging. Typically, each of the multi rqcess steps or portions
el for CORIRRL BRF Cositb AL KA R aPo CAMSTE: OREREh SR RSRELS: DR o,
fabrication staiiaberpudcedisisighséatiencabpe ciioneidioniand paskreindstation]inycasistingly,

30semiconductor components will generally need to be trapsferred between different
Ho}&ng, reﬁlevmg, or ca?rymg co¥nponent panes oP al?fgrent or variable sizes.

Background

15  The increasing global demand for semiconductor components and electronic products has
led to significant advances in the methods, systems, devices, and techniques for
manufacturing such semiconductor components and electronic products. Systems and
devices for manufacturing (e.g., systems and devices for handling, packaging, and/or
processing) semiconductor components that are capable of delivering higher efficiency or

20  throughput are in demand. In addition, improvements (e.g., higher accuracy and increased
speed) associated with methods and systems for inspecting semiconductor components

are also valued in the semiconductor industry.

There are many different processes involved in semiconductor component manufacturing.
25  The manufacture of a typical semiconductor component often involves multiple process
steps or portions, including fabrication, processing, testing, inspection, and packaging.
Typically, each of the multiple process steps or portions required for semiconductor
component manufacturing occurs at different stations or locations (e.g., fabrication
station, processing station, inspection station, and packaging station). Accordingly,
30  semiconductor components will generally need to be transferred between different

stations or locations during their manufacturing process.



stations or locations during their manufacturing process. 2 Generally, semiconductor component handling
apparatuses or devices (e.g., wafer handling apparagjses and film frame handling apparatuses) are used
for handling semiconductor components and transferting said semiconductor components between 5
different stations or locations. Many conventional semiconductor component handling apparatuses
includes a gripper or gripper-type mechanism or arm configured to capture, hold, or carry semiconductor
components. However, the_use of gripper-type mechanisms or arms can be associated with structural

and/or operdfiStRIRI it SHEHONEYF RS SRR OO L SR i FERAN SR HadRARSSof e aptWRTE! holding, or

carrying sentigeiighitapgf 2080 RNt I6RFeAMS enainiNiAg € Pperiesaation tadhe Fomisaiimegior
components, particularly when undue gripping force is used for capturing, holding, or carrying said

semiconducfMUEPREBARASOTAPRABRD A Wa RN FOH tyRE! MRBHANEWTIRY tfBIBBADREHIAFEE 0 capture,

hold, orgarryisrmRIGOREHEIR 6OTORIGTRLS MbAPE ARFEGHbAAF Zanikalitineto @i thertseapfiraghiconductor
component handling §§t§paratuses for transferring film frames onto vacuum ta%les for further processing

(e.g., opticalAHRPBLEER) NHHAGSE OF BREDAF-BFIRP RHdYAS MEREIYF R A5 ESRHIARS! HORARY &ind

transferring filsriframeas-pRtmieshautidpblespdiaslHoeRassItaie sk PRGenssa -ay|sk usechirdetor pins by
the vacuum table for recéeivin film frames from the semiconductor com&onent handlingaﬁzo E paratuses.

However, th8" AE™S LA HHTAAIE LLd B AT WAl AR ABRE LR HIRLGHARIGEST 1S increased

vacuum tablesmafutpipeing padieichpsisatin Ferosigtiniadditionlisjecter Rinyibpicathidoteuse gaps or
on the vacuum table, thereb reducin%the suction caﬁgbili%/ and/ar vacuum uniformity on one

openini]
or mor iort%’i@%ﬁﬁqgvﬁ%uﬁ%@% BRI doRCIIHEANOS: S0 by EalFORaHG I Vet FRRBANERE: 25 the

vacuum tablgaitfieuRielgtovtrins ek cpissing Woredad desndoe cpaaiagishisidire fibn darpeg) (sido the
semiconductor components carried bg tl-gﬁ I]l%ﬁfnames). Eilm frames ca%n semiconductor. components
S).

can be of dif EPIPEIHL e CIRSNTEE G0N E8C oI TikRer IRETAIVET it RAB'&INER (150

mm), 8 inch ¢8Rflgured to capture, hold, or carry semiconductor components of one particular size.

15 In relation to the use of semiconductor component handling apparatuses for transferring
film frames onto vacuum tables for further processing (e.g., optical inspection), the use of
gripper-type mechanisms or arms for capturing, holding, and transferring film frames
onto vacuum tables typically necessitates a presence and use of ejector pins by the
vacuum table for receiving film frames from the semiconductor component handling

20  apparatuses. However, the use of ejector pins is associated with limitations and
disadvantages, including an increased vacuum table manufacturing and/or operating costs.
In addition, ejector pins typically introduce gaps or openings on the vacuum table,
thereby reducing the suction capability and/or vacuum uniformity on one or more
portions of the vacuum table. In addition, when not properly (e.g., fully) retracted into

25 the vacuum table, the ejector pins can cause unwanted damage or defects to the film

frames (or to the semiconductor components carried by the film frames).

Film frames carrying semiconductor components can be of different sizes (e.g.,
diameters). For instance, common film frame sizes include 6 inch (150 mm), 8 inch (200
30 mm), and 12 inch (300 mm). Film frames are correspondingly sized for carrying a
particular size of wafer (or particular type of semiconductor component), and have a



30 mm), and 12 inch (300 mm). Film frames are correspondingly sized for carrying a particular size of
wafer (or particular type of semiconductor component), and have a 3 larger overall diameter than the
wafer (or semiconductor component) 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., qavyapleveralicrshvuade thanhbevarsriest Byt RAIBE CHIpRI F@NEAIdA theantrally

disposed 5manner relative to the film frame rin%; The existence of film frames of different sizes results in

a need for filRRaASEPRItRIASY thrrpt et parusiady cHTLRGERIGIHES 24RsHl §T A'RBYT Ha®sferring
said film frargessrtigiftRaens steeryuMany exipioradifoljiasndiliandliageannatatepes drayevigisasions, 10

disadvantages, and/qr problems, for instance the need for si%niticant or time consumw&g manual

modification HEFEr LBl LIRSS VAR HPYY Befnf Hin PAANSLBPifRRELRY AROEhgly, new,

modified, ang{girsapemtRe tibnthlraime fiandlifgyapparatuses for handling, capturing, carrying, holding,
and/or transferring film frames are required. 15 Summary In accordance with a first aspect of the present

disclosure, there is disclosed an apparatus that includes at least one component pane capture element

configured tarreeitseAceasT BidRERbPDSf Titepéleaiio NesGRENPON AP ANEIAP M EleMENids
displaceable between a firs osiﬂon corres%or@i{gg to a first c%@gonent ane size awd second 20
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the first compprgfieansisEs. ViaayapRiaiysfalso fnehddesripogitppeanye maghamsmtiedypled to the
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d

controlthe fﬂ ¢ O‘WH r&Q's’%fB% Qfo%%’?@n difé ?J'i&?grléfm&rb%e@pw@mt position
and the secaonghpaisitiodiitie sty béiowy AslodbingstlegmhplenentchandH of ilaenbssifcdifipenent pane
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handling, capturing, carrying, holding, and/or transferring film frames are required.

15  Summary
In accordance with a first aspect of the present disclosure, there is disclosed an apparatus
that includes at least one component pane capture element configured to capture a
component pane. The at least one component pane capture element is displaceable
between a first position corresponding to a first component pane size and a second

20  position corresponding to a second component pane size, the second component pane size
different from the first component pane size. The apparatus also includes a position
control mechanism coupled to the at least one component pane capture element, wherein
the position control mechanism is configured to control the displacement of the at least
one component pane capture element between the first position and the second position to

25  thereby allow handling of component panes of the first component pane size and the

second component pane size respectively.

In accordance with a second aspect of the present disclosure, there is disclosed an
apparatus for handling component panes, the apparatus comprising a plurality of
30 component pane capture elements configured to capture component panes, the plurality
of component pane capture elements displaceable between a plurality of positions



apparatus for handling component panes, the apparatus comprising a plurality of 30 component pane
capture elements configured to capture component panes, the plurality of component pane capture
elements displaceable between a plurality of positions 4 corresponding to a plurality of different
component pane sizes. The apparatus also includes a plurality of displacement arms, each component

pane capturegslespentpigthe RIUSAIMIE) caMuIeReIH: PEsIBpORRHHIPLIERRLS qRIFiepkyRne sisplacement
arm of the plurality of displacement arms. The plurality of displacement arms is configured to 5

automaticallyAl8pRS RHE It Qs ISP RS RTINS aRRCRAATIROBRSLRANES FRAMECRISREMIREIRS of positions
to thereby epaifaisppiE6EreaMpaResiRaRres| ahEms CaliesP ydite RILHIt¥RERORPOBErdane sizes.

In accordance with a third aspect of the present disclgsure, there is disclosed a method for 10 handling

component PAHEYDT 0 m@mm&@é@?demﬁymg%%ﬁlfngﬁpl?&ﬁ@‘%ri‘ieaﬂmdﬁﬁBH@HF'ﬁ?QnE% using a

positiongonylomas banisfispRec RPNt ase @FHHRIRY e hptlirst demannertpese mige and a
second component pane size. The first component pane size is different from the second component

pane size. TRETHEN o aRESTHEMIEY diBBTERN oS AR RE S CARILTEEM 98N EATPAAE L aPRNES eRImEN: of a

component panedpandiitgp il BRPEr abispenaninsireositien corresponding to the first component pane size
and a second position corresponding to the second component pane size. The component pane handling

apparatus is configured to carry component panes of each of the first component pane size and the
second compoacitrf@ite siie.20RHekpes o phio preddnalfsg usar: Tihertoiloyidbmstaise rptiasddbrarious

embodjments of the present disclosure js made with reference to the figures, in which: . FIG. 1 is an
lustratie GO TOREENBAC oL AREI NS AP A EEL AR L ORI NRENEb the
present disclasnpenénrad&amivg)a pasitwohobioro Miewehipmpwehpanes pirditerentisigeacarried by
the compone?t p]@me handling apgaratus of FIG. 1; . .

of a Tirst componént pane size and a second component pane size. The first component

pane size is different from the second component pane size. The method also includes

displacing at least one component pane capture element of a component pane handling

15  apparatus to a first position corresponding to the first component pane size and a second
position corresponding to the second component pane size. The component pane handling
apparatus is configured to carry component panes of each of the first component pane

size and the second component pane size.

20  Brief Description of the Figures
The following description of various embodiments of the present disclosure is made with

reference to the figures, in which:

FIG. 1 is an illustrative diagram of a component pane handling apparatus according to an

25  embodiment of the present disclosure;

FIG. 2 shows a partial bottom view of component panes of different sizes carried by the

component pane handling apparatus of FIG. 1;

30  FIG. 3A shows a partial isometric view of a component pane handling apparatus carrying
a component pane of a first size according to an embodiment of the present disclosure;



5 FIG. 3B shows a partial isometric view of a component pane handling apparatus carrying a component
pane of a second size according to an embodiment of the present disclosure; S FIG. 3C shows a partial
isometric view of a component pane handling apparatus carrying a component pane of a third size
according to an embodiment of the present disclosure; FIG. 4 shows three different possible
configurations or positions of a set of displacement arms for positioning a set of component pane capture
elements between three different 10possible positions for carrying component panes of three different

sizes in accrfantd S0RMSA BRI dRBRE I VRV E S eRORRIL RN eI BIRG LBPRERTHSI GABMBRic view of a

manual contsalgipehani$ahe T ficieRM@sirRatEsEIRtaA BRBUEMERPASiigRsAIIAEAIbs@G@Ponent pane
capture elements at a 15first position for carrying a component pane of a first component pane size in

accordance with an embodiment of the present disclosure; FIG. 5B is a top view of the manual control

mechanssm cpafigaresbaisa paieElatechiiri Wirlner dahnesitensaenaat Phgapirenastaappgapture
elements at the firséﬁ)osition in a 20 manner asgihown in FIG. 5A; FIG, 6A is a partial isometric view of a

manual contfdidme sﬂ‘iwe&ﬁﬁdﬂ%&% according to an embodiment of the present disclosure;

FIG. 4 shows three different possible configurations or positions of a set of displacement
arms for positioning a set of component pane capture elements between three different
10  possible positions for carrying component panes of three different sizes in accordance

with an embodiment of the present disclosure;

FIG. 5A is a partial isometric view of a manual control mechanism configured or
manipulated in a manner that positions a set of component pane capture elements at a
15  first position for carrying a component pane of a first component pane size in accordance

with an embodiment of the present disclosure;

FIG. 5B is a top view of the manual control mechanism configured or manipulated in a
manner that positions the set of component pane capture elements at the first position in a

20  manner as shown in FIG. 5A;

FIG. 6A is a partial isometric view of a manual control mechanism configured or
manipulated in a manner that positions a set of component pane capture elements at a
second position for carrying a component pane of a second component pane size in

25  accordance with an embodiment of the present disclosure;

FIG. 6B is a top view of the manual control mechanism configured or manipulated in a
manner that positions the set of component pane capture elements at the second position
in a manner as shown in FIG. 6A;

30



manipulated in a manner that positions a set of component pane capture elements at a second position
for carrying a component pane of a second component pane size in 25accordance with an embodiment of
the present disclosure; FIG. 6B is a top view of the rré':\nual control mechanism configured or manipulated
in a manner that positions the set of component pane capture elements at the second position in a

manner as shrgvyn7in FiGa GAitigl Femétits aigariial isomatie vew el ametanBhtBAGmeghanism
configured or manipulated in a manner that positions a set of component pane capture elements at a third

position for CAAMIAEE I BomBREF B2 HNF CorihShCRIPARENi PANR SHNYFHRMENH &P
embodimentyeithe dyieisRnFeliselpplrry 2 Hemithéne fanevierv #f e M mentigdaeshanigm
configured or manipulated in a manner that positions the set of component pane capture elements at the
third positioﬁ?ﬁ%qﬁ%‘gftgé%ﬁmﬂdi'ﬁnﬁrl’é?fgtﬂ? PR HSCI0SUE a component pane handling apparatus
that inclgdes three displacement arms and three component pane capture elements, the component pane
handling alsg including an actuator or motor cou&led to the three displacement arms and configured to

effectuate diSBRacEmEf HRYAEH AL s Flatsh AL HESHIA SR S RUGHB A B LIt dements

according toragaenbesipi et e Ree s tofipelasitarrchabife | e Aahousifeapmppogibpane handling
apparatus that includes four actuators or motors, each actuator coupled to one displacement arm and

configured t& BANREY ahaoVarB ilfatd isplacement of said displacement arm in accordance with an
embodiment of the present disclosure; FIG. 10A shows a component pane handling apparatus including

Pancii) apgalatdt S5y dr 6 T ESEa R 08 G 1 Ao s 178 61T Edbare Shape
in accordancermstarenterebedimsoneat thepresaotdidelashis; thiGooiib sbavwmisechanphngrilgane
handling apparatys including four displacemept arms, four cgmponent pane capture elements, and an
actuator, the SURTAHEREERIOR SRR S AEL 10 B AR 6 et g A SPLU D o
component péfretodts gisplagomnaltsifane tivecddplacureniiran fmbodintenipohidne pieseapwisclosure;
elements according to an embodiment of the present disclosure; and
15
FIG. 9 shows a component pane handling apparatus that includes four actuators or motors,
each actuator coupled to one displacement arm and configured to control and/or
effectuate displacement of said displacement arm in accordance with an embodiment of
the present disclosure;
20
FIG. 10A shows a component pane handling apparatus including four displacement arms,
four component pane capture elements, and an actuator, the component pane handling
apparatus configured to handle, capture, retrieve, or hold a component pane of a square
shape in accordance with an embodiment of the present disclosure;
25
FIG. 10B shows a component pane handling apparatus including four displacement arms,
four component pane capture elements, and an actuator, the component pane handling
apparatus configured to handle, capture, retrieve, or hold a component pane of a
pentagonal shape in accordance with an embodiment of the present disclosure;
30



7 FIG. 11 is a flowchart of a process for handling component panes of multiple different sizes in
accordance with an embodiment of the present disclgsure. Detailed Description 5Many embodiments of
the present disclosure relate to an apparatus, more specifically a component pane handling apparatus or
a component pane handler, which is configured to handle, carry, hold, capture, retrieve, and/or transfer

componentsFRQMORENFRAVEIRAR O £PRAIREERr HRNERR ablegshdMpaifésTenhRIRASe DiFRFIHS
embodiments in accordance with the present disclosure, the term "component pane" encompasses a

device, appart4fidn AW UHBRES B emRRA 2160k ALNE REFFRILIIERQSYIE 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 pane can provide or
enable the pRARIEH BESHERSIMore surfaces (e.g., flat of substantially flat surfaces) that can carry (e.g.,

by way gf a terasiperbediesitd oTateliptauah @scanadhesiue td arflilppadpestinnef SesineeReat such as a
semiconductor wafer. In representative embodiments, component panes can be film frames. In some

embodimentOTHOBERNPAABRHEM PRAREAIE A & CYMARNSHRIEE SARYRL MO RIRSERILUIEAdA as wafers,

solar panelsharideeiaiep! EOINNAPEITES BtOR\RS Mitedraisieit knapdacAQ, Totponenpbgiiepane handling
apparatus includes at least on colné)onent @?e capture elemer#é%?lso referred to as a cg)m onent pane
géﬁ e | ?R)P

carrier elem&RTMECEEA RIRER L AR LRSI SBES: LB EHRALI AR LY AFEREEHSand in
many emboginteis prestiplelcoineacint Rene ‘AP &1epaeB (R enfiisesArasyitel bpparmaLe

component pane, capture elementa?.leach component pane capture element is configured and/or
constralied 0 WBHEn 2 R SUCLF 2 QTR SRESHH BRG] GRD ceHRRRTMOIR Baftiaidy Glample
semiconduclesstepaitid| BosupMRd; paciescsuehieiidm heaes clawafessa Iperisislrenpoasbmernts, the at
least one component E%?%capture element of thfe cogfmlwent anf&r;ﬁndling pparatus is displaceable
between a ntHIREPHER PESHENLHEG! WR'sh. F’B‘i’irr&’%%%t A5 2 s COBIPISLiRBRS, each
position corresppnsliing &r arsp&cifie 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

15 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, such as wafers, solar

panels, or electrical components such as printed circuit boards.

20  The component pane handling apparatus includes at least one component pane capture
element (also referred to as a component pane carrier element, a component pane holding
element, or a component pane retrieval element), and in many embodiments multiple
component pane capture elements (e.g., two, three, four, or more component pane capture
elements). Each component pane capture element is configured and/or constructed to

25  capture, handle, carry, securely retain, or hold onto component panes, for example

semiconductor-related component panes such as film frames or wafers.

In most embodiments, the at least one component pane capture element of the component
pane handling apparatus is displaceable between a number of different positions (e.g., at
30 least a first position and a second position), each position corresponding to a specific

component pane size (e.g., a first component pane size and a second component pane size,



component pane size (e.g., a first component pane size and a second component pane size, 8
respectively). The displacement and positioning of the at least one component pane capture element at a
particular position (e.qg., the first position or the secor% position) at least one of facilitates or effectuates
handling, carrying, capturing, holding, retrieving, and/or transfer of component panes of a corresponding

size (e.g., thediset wmponenrt disprizenséise andhposafiidLompRnantipaReofzofrparsaitvphne Therefore,
the at least one component pane capture element of the component pane handling apparatus can be

displaced to GRE'B} FAeieRtetbR SALHTEIAR & PG SealhGiHES RASIHARE HBRIRREOPERBYIY afd/or

transferring pfaeom1Ro6eMAdIARESs ArdéfRiQnis esrNithe carpa)ebRanehaoring, appriats. 10 The
component pane handling aﬁparatus can further include a position_control mechanism or module coupled

to the compGREY JEASTER AT BRPRERT (R§N§58Td S RSPSAHIAONS A i nihe BRFGARRPESTontrol the
relative glisplagrment enthpestivi ebipopentnne i ganespeividyglerneniske, the RORIEQHEENtrOl

mechanism can include a 15 manual control mechanism Ealso referred to as a manual adjustment

mechanism 6P BRORE0FPUSIFIP LA GIEREN HoHEof IsRRA{SI B RE I BPRALLUSHCE Nt Bfnatic
adjustment rRphaBISTHObNBOGEIEAcitATARY &Nt tariirnganary) tontupleeganismigconfigured
to facilitate, effectyate, a f/or co&trol_ the isglacement and pgs&ii&n of the cogwqg%ane capture
element(s) iﬁ%@ﬂﬁ}%e@‘ﬂa " EERIEH NPT GPRRPATR AN TH S SHEIERICHERS Phe R ntrol
mechanism isagehtigdled tpdacitiiate, effectuate, and/or control the displacement and position of the

component pane capture element(s) in response to an automatically, at least partially automatically, or at
least saBstantiaIIy automatically, sensed, captured, detected, or identified component pane characteristic

or property (€@, compsieant pane sizallBiyfappateas ptanarnaampomenideSsurfasaiareasositastantially
planar component surface arﬁa’ or Sﬁigei%&erﬂ]ent . In mostt embodimentsI the xm%chnentgane handling
apparatus inQEHERY S A GALIER iR EUMEANSAT B3RS CABIIFS MY cd 1518978 e
component pangdlaptsramiemisri(eXijoratany conthsidimeslativi elispratieeneonapdneritimnefiaadling
apparatus 30 includes multiple compopent e_capture.elements, the component pane handlin
PP component panepcapturepeft]amer,?@?. 'Ichéo position controf me(%a Ism car? include a g
15 manual control mechanism (also referred to as a manual adjustment mechanism or
structure) and/or an automatic control mechanism (also referred to as an automatic
adjustment mechanism or module). In many embodiments, the manual control
mechanism is configured to facilitate, effectuate, and/or control the displacement and
position of the component pane capture element(s) in response to a received user (or
20  manual) input or selection. The automatic control mechanism is configured to facilitate,
effectuate, and/or control the displacement and position of the component pane capture
element(s) in response to an automatically, at least partially automatically, or at least
substantially automatically, sensed, captured, detected, or identified component pane
characteristic or property (e.g., component pane size, surface area, planar component

25  surface area, substantially planar component surface area, or spatial extent).

In most embodiments, the component pane handling apparatus includes at least one
displacement mechanism, arm, module, or lever coupled to the component pane capture
element(s). In many embodiments wherein the component pane handling apparatus
30 includes multiple component pane capture elements, the component pane handling
apparatus can also have a corresponding number of displacement arms, each



apparatus can also have a corresponding number of displacement arms, each 9 displacement arm
carrying one component pane capture element. It wil| be understood that each displacement arm can
alternatively carry more than one component pane capture element. A displacement, translation, and/or
rotation of at least a portion of the displacement arms can facilitate or effectuate displacement of the

component pRdifaceSRREHETEIMEING SRS RIHERYkhElitgIRIE RASHIGNS ol NRBElINLXEHINg,

retrieving, or capturing component panes of corresponding sizes. Said displacement, translation,

movement, &M/GPFOHITHAERERLSE SERIGHENHE el HAL¥nTBArea e ARF bEPTIRARER P& ectuated,

and/or contrelegleyelemEasinogi fRatEphdne chaRiambnl itsvaratiembedinentss e ianifeament,
translation, and/or rotation of at least a portion of the displacement arms and the corresponding

displacemerft A BEAbAERthEAR o FADIBIRAL Ya R REilih ORI TRE ta e e ORIR VRN et arms

can be perfogap@stdreReeAtsARH e§aREEEBRLRD FYsTeRt QaicieidnameY drapulRg adie ragnetrikbMgpresentative
aspects of apparatuses, processes, methods, and/or techniques for. handling com onenté)anes, for

example sericGHIHERS-FRRYeUNRIBRRAE CRIERSRYWIIRGHSIASSs SatARRIR titf ettdYalUe described

in detail hergiitaiatemitarneiarenadde &6t 1datd £ortibh o i Hibpikeeplcan&PEQEA BEERSNtated, process
portions are sphown r%inmbered with I‘Ee Eg/al?alo%ous reference numerals. Relative to descriptive material
Bt

20 correspofidirgUHSha sl AhGPaTE B RAIH00 FOBHREERANen reference numeral can indicate

simultaneous consideration of a FIG. in which such reference numeral was previously shown. The

bodj t ided by th t disc| luded f licati in which particul
Fumaan Ol R ALY SR B0 b A Be AN B AR L R EHRD Goscribed

herein are desingd. tispidiinenthanid areseiet diselosundirejatispiacamdincorposatesom dieihentirety by
reference Singapore patent applications entitled "System And Method For Handling And Aligning
Component MRS BUTGHIA ERTHTE AT R R AR RIA) 072k GRS G488 SITBEE: Far -
System and Mgeiitesl etsiogohdikple, SpoimoneruPanior andieesiConfigared to Handle and Transfer

Component Panes" (Attorney Reference No. STI- 30 P014SG), each filed 12 May 2011 by Applicant
"Semiconductor Technologies and Instruments Pte Ltd". 10

15 Representative aspects of apparatuses, processes, methods, and/or techniques for
handling component panes, for example semiconductor-related components such as film
frames, of multiple different sizes are described in detail hereinafter with reference to
FIG. 1 to FIG. 11, in which like or analogous elements or process portions are shown
numbered with like or analogous reference numerals. Relative to descriptive material

20  corresponding to one or more of FIGs 1 to 11, the recitation of a given reference numeral
can indicate simultaneous consideration of a FIG. in which such reference numeral was
previously shown. The embodiments provided by the present disclosure are not precluded
from applications in which particular fundamental structural and/or operational principles
present among the various embodiments described herein are desired. In addition, the

25  present disclosure relates to and incorporates in their entirety by reference Singapore
patent applications entitled “System And Method For Handling And Aligning
Component Panes Such As Film Frames And Wafers” (Attorney Reference No. STI-
P012SG) and “A System and Method Using Multiple Component Pane Handlers
Configured to Handle and Transfer Component Panes” (Attorney Reference No. STI-

30 P014SG), each filed 12 May 2011 by Applicant “Semiconductor Technologies and
Instruments Pte Ltd”.



Aspects of Representative Component Pane Handling Apparatus FIG. 1 to FIG. 10 show various aspects
of a component pane handling apparatus 20 (also referred to as a component pane handlers, a
component pane capture apparatus, a 5component ﬂ'§mdling apparatus, or a component capture
apparatus) according to particular embodiments of the present disclosure. The component pane handling
apparatus 20 is configured for handling, capturing, holding, carrying, retrieving, and/or transferring

clarity and brevity, the following
bodiments of the present

description dPRECEPh S EREER AN G GE N Hang 190, Abparal
disclosure ism@VvidedyatheiamncariodaspsaPdtheceriphare pananeafing g aararaguaige for

handling film frames 50. It will be understood that reference to com[éonent panes 50 can include reference

to other comSEHERT JAnEs BraARBBRH-ENPAEMBE it S CORIAREAK RS - CRRY S AR BB oRents such
as wafess, pagkaaachsemIanRg YpiRialineralesrpoifHevigRs SUphra ) aRdeiinyitoheandslolar cel

panels, solar wafer panels, and/or solar. panels. Accordingly, the component pane handling apparatus 20
can be used®3PAd maPEHb?Lm?ﬁjPhEha‘% UGrrying, retrieving, and/or transferring component panes
including semiconductor-related components such as wafers, packaged semiconductor chips, 20
electronic devices such as printed cjrcuit boards, salar cell _pancgs, solar wafer panels, and/or solar
panels. The SOHPERRBARE K I & ARRAIHS 2015 BHBHeEr IS RARRLAK GHRHE Bre B Bisclosure is
configured tediayidly estreniyioesued/opmacsteninpoen soiwhapaRasicdflesmnmachinedfeasts that can

h Itiple. det ined tandard si . Fe , FIG. 10A and FIG. 10B sh th
e e b KT Sud Tyt Lokl Bl MM EAETAHEGh T EBABB ot panes of

different sizgsaaHaplAingpiodr exa PP ef retiang laboatiepentagon plesimpist ioounp (N grividdates. In
multiple embodiments of the resentfdi closure, for instance sclgarl sho [ '8 FIG. 1 to iG-' 9, the
component SUHb R AFE ARSI SRS 201 GORGEPLATER R BERBE AT h AL & R,
retrieving, arfeiimietrB0osierrngl cosnpadwsiopangatStkfenetiee to component panes 50 can include
reference to other component panes or component frames including semiconductor-

15 related components such as wafers, packaged semiconductor chips, electronic devices
such as printed circuit boards, solar cell panels, solar wafer panels, and/or solar panels.
Accordingly, the component pane handling apparatus 20 can be used for handling,
capturing, holding, carrying, retrieving, and/or transferring component panes including
semiconductor-related components such as wafers, packaged semiconductor chips,

20  electronic devices such as printed circuit boards, solar cell panels, solar wafer panels,
and/or solar panels. The component pane handling apparatus 20 of certain embodiments
of the present disclosure is configured to handle other types of component panes such as
ceramic tiles or machined parts that can have multiple predetermined or standard sizes.

For example, FIG. 10A and FIG. 10B show the component pane handling apparatus 20

25 handling, capturing, retrieving, or carrying component panes of different sizes and shapes,

for example rectangular- and pentagonal- shaped component panes.

In multiple embodiments of the present disclosure, for instance as clearly shown in FIG.
1 to FIG. 9, the component pane handling apparatus 20 is configured for handling,
30  capturing, holding, carrying, retrieving, and/or transferring component panes 50, more
specifically film frames 50a, 50b, 50c, of three different sizes. For example, the



specifically film frames 50a, 50b, 50c, of three different sizes. For example, the 11 component pane
handling apparatus 20 can be configured to handle, capture, hold, carry, retrieve, and/or transfer
twelve-inch film frames 50a, eight-inch film frames 50D, and six-inch film frames 50c. It will be understood
that the component pane handling apparatus 20 can alternatively be configured for handling, capturing,

holding, carnyingphdRéreping. emadiiey Arpasiarsing &hm feecorfdulcef Bithgrdizespllie, ¢oMPeAR)L pane
handling apparatus 20 can be cou&l\?d to, or can include, a displacement effector 30. The displacement

effector 30 iSLORYR YA ERERTelcVR St TR diamesiata A9 RGIREL HER RS RIRAARY Sparatus 20

between a niyEweilaf frithedfBuent RESItiRNGH G4RI066 tRItAHCE SHBER N B BYIRERPE A Spphe@isplacement,
translation, and/or ratation of the component pane handling apparatus 20 enables the displacement and

transfer of tHe G BEREIINE R8s A1 gHTeAntO AanediBg) Rtk BPIdiRAeGRRY 1R CBRiRER%Nt pane

handling appatabi3rafshetivgeaid Mdmeesebaifesesiziacations, positions, stations, or broader system
components. For instance, the component 15 pane handling apparatus 20 can be used for transferring

component panes 50 (e.g., film frames 50) from a component pane loading station (also referred to as a

component pajee @aTegrstatian Agumpgepaiamne Joagingsiabenpled asosipeaenhikme storage

station), for example a film frame loading statiop or film frame storage statign, to a vacyum table or
vacuum chuGkPREHT b B cthertieoR IRA5FEREN BILERRLD it EROYIHKE Dk, SSRERon, andor

rotation of theagerpoaebpacatbans o pomanapansfapdliepetesmn i sud/esnconiinlisg by a set of
instructiﬁ]nslﬁr?., computer gro ram instructioggf)ﬂexecuted kié a computing der'hvice Or instruction
proces% g E(E%t O QB r QS oPfa & i§¥8tt?8?1tr‘?ﬂ Fffn(?f sH'&Wn)T St g'%%q@?% the
component peinelfténd liagappatatish 26F ahe teengdispaceaenhaitiivigrappaidiore Zpeodisiadythat least one
of initiation, t m(lination, direction, and_speed of disEIaceme%@é%anslﬁﬂﬁg, and/or rotation of the
component (&R aﬁ%'HBﬂh@"ﬁp}S%’Paﬁﬂscid FOBPQREaHAREY ARt B JNiva%yDseaRiHiAd Plictions (e.g.,
computer progiiaed ipgttbetiumpenetuieceandrioliogrisptedusy?d I omaputingnoisyicsd diffsagrssor that is
coupled to tfie comrPonent. ane handlinog Bllpé)%ratus 20 and the dis Iecement effector 30.
ocatiors, positions, stations, ader system components. For Instance, the component
15 pane handling apparatus 20 can be used for transferring component panes 50 (e.g., film
frames 50) from a component pane loading station (also referred to as a component pane
storage station, a component frame loading station, or a component frame storage station),
for example a film frame loading station or film frame storage station, to a vacuum table
or vacuum chuck.
20
In many embodiments of the present disclosure, the displacement, translation, and/or
rotation of the component pane handling apparatus 20 can be determined and/or
controlled by a set of instructions (e.g., computer program instructions) executed by a
computing device or instruction processing unit (e.g., a microprocessor or a
25  microcontroller) (not shown) that is coupled to the component pane handling apparatus
20 and the displacement effector 30. More specifically, at least one of initiation,
termination, direction, and speed of displacement, translation, and/or rotation of the
component pane handling apparatus 20 can be determined and/or controlled by a set of
instructions (e.g., computer program instructions) executed and/or controlled by a
30  computing device or processor that is coupled to the component pane handling apparatus
20 and the displacement effector 30.



12 The component pane handling apparatus 20 includes at least one component pane capture element
100, and in many embodiments a plurality of component pane capture elements 100 (also referred to as
component pane carrier elements or component pan€ holding 5 elements or retrieval elements) and at
least one displacement arm 200, and in many embodiments a plurality of displacement arms 200 (also
referred to as displacement mechanisms, structures, linkages, or levers; or translation arms,
mechanisms, structures, or levers). 10 In many embqdiments, each displacement arm 200 carries, or

couples to, oH& COMPBRRT 53R SR RRaFARS 20D CWEEs RIRRTH GORCOMRPRSE! RN E2RBHfhonent pane
handling aprgéaiets 200;amdnieluagnnEiiBiRi@ s thraaranfp b dinpasamaa oAt R @IeAshs

displacement arm 200 carrying one component pane capture element 100. Alternatively, the component

pane handling @R fEEBBEEN A cRITw ARG IR AT ARSI SR LD G MPORGAL AR ARl i placement

arm 20Gscardrsrieh@ouplIesrievil @ RABNES aAMBRONERE RARENTaNIdEme aAAt2d®Oarkhencammppnent pane
capture elements 100 of the component pane handl(ie%g@%p aratus 20 can be displaced ag{?\gositioned at
[ [

multiple variSBROUgIGeE MR IHFatR e mAEIacs R 00 (atsnetsstdRs A E AP IRAamF B oosition of

component paadAdpiweselamesis| RGN aorEesrobd tausREdicHiaiscanpamahpanesigede 9., a
particular film frame size). The position of a plurality of component pane capture elements 100 at a

particular ref2i %é)sition one of facilitates or effectuates handling, capturing, carrying, retrieving,

10  In many embodiments, each displacement arm 200 carries, or couples to, one component
pane capture element 100. As shown in FIG. 1 to FIG. 9, the component pane handling
apparatus 20 can include multiple (e.g., three or four) displacement arms 200, each
displacement arm 200 carrying one component pane capture element 100. Alternatively,
the component pane handling apparatus 20 can include multiple displacement arms 200,

15  wherein each displacement arm 200 carries or couples to two or more component pane

capture elements 100.

The component pane capture elements 100 of the component pane handling apparatus 20
can be displaced and positioned at multiple variable, adjustable, predetermined, or
20  designated relative positions. Each relative position of component pane capture elements

100 can correspond to a particular component pane size (e.g., a particular film frame size).

The position of a plurality of component pane capture elements 100 at a particular
relative position one of facilitates or effectuates handling, capturing, carrying, retrieving,
25 and/or holding of component panes 50 (e.g., film frames 50) of a corresponding
component pane size (e.g., film frame size). The displacement, and hence variation of the
relative position, of the plurality of component pane capture elements 100 enables the
component pane handling apparatus 20 to handle, capture, carry, retrieve, or hold
component panes 50 (e.g., film frames 50) of different sizes. Further description of
30 structural, functional, and operational aspects of the component pane capture elements

100 is provided below.



25 and/or holding of component panes 50 (e.g., film frames 50) of a corresponding component pane size
(e.g., film frame size). The displacement, and hence yariation of the relative position, of the plurality of
component pane capture elements 100 enables the & mponent pane handling apparatus 20 to handle,
capture, carry, retrieve, or hold component panes 50 (e.g., film frames 50) of different sizes. Further
description of 30structural, functional, and operational aspects of the component pane capture elements
100 is provided below. 13 The component handling apE]ara_tus 20 can further include a position control

mechanism 368, CPRP P SACHNG ARPRIGHSETBOBITE b HIE A 1BPLBAR SRMHIHBSHMI R ment,

translation, yod/oT ROBHIATINCL G HoE AbIPRRISANSILHREARHRaTE rCa ikt i theHidfIfdmand in many
embodiments the plurality of component pane capture elements 100, of the component handling

apparatus 20/ YA ARFEPEROSHARNIRG lHER A Jeastiene P aRIBFHBaSCARBIE fiFTeithhg or

effectuaging hainehingarsaptsitBmenatsying pheldingoposHaidhansirmineplicorpmeatt To0)eF e (e.g., film
frames 50) of corresponding component sizes. 10 In many embodiments, th_(lal']%c:sition_control mechanism

300 include<YMRAE Bn 83HY M 2 AR AR AU SENAEREMCER8 §BF rRERYGLAr TUShmERRCHHEEhaMism 320)
and an autopaiignaeiatiRsinient dniTatiienanianatfe Aditsgnentmesapisrmdatagilitingdietiectuating,
and/or controlling dis IaFement nd positioning of the c&m nt ?ane capture 15element(s) 100. Further

on;
description G RcHraF e HR% oM CURBOERY RIS 28pEcds Ji tRe ThBRRor Dot JiGHE 300 is

provided belegmpbadatisiaspects of the component pane capture elements/film frame capture elements
10
In many embodiments, the position control mechanism 300 includes at least one of a
manual control mechanism 320 (or manual adjustment mechanism 320) and an automatic
control mechanism (or automatic adjustment mechanism) for facilitating, effectuating,
and/or controlling displacement and positioning of the component pane capture
15  element(s) 100. Further description of structural, functional, and operational aspects of

the position control mechanism 300 is provided below.

Various aspects of the component pane capture elements/film frame capture elements

As described above, in many embodiments, the component pane handling apparatus 20
20  includes a plurality of component pane capture elements 100. The number of component

pane capture elements 100 can be varied as desired, for instance depending upon the size,

weight, and/or shape of the component panes 50 (e.g., film frames 50) handled by the

component pane handling apparatus 20. The number of component pane capture elements

100 can also be varied depending upon type of component pane 50 handled, carried,

25  retrieved, or captured by the component pane handling apparatus 20.

In several embodiments, for instance in the embodiments shown in FIG. 1 to FIG. 7B and
FIG. 9 to FIG. 10B, the component pane handling apparatus 20 includes four component
pane capture elements 100. Each of the four component pane capture element 100 can be
30  positioned or disposed and/or positioned relative to a corner of the component pane

handling apparatus 20, which can be of a substantially square or rectangular shape. It will



As described above, in many embodiments, the component pane handling apparatus 20 20 includes a
plurality of component pane capture elements 100. lee number of component pane capture elements
100 can be varied as desired, for instance dependinb upon the size, weight, and/or shape of the
component panes 50 (e.g., film frames 50) handled by the component pane handling apparatus 20. The

number of cemppRIBRkERNaIEAPIWIEre|eRae BEHASRNMAINO RenvfrgdappReAGINAIRAA tieugk component
pane 50 handled, carried, 25 retrieved, or captured by the componenté)ane handling apparatus 20. In

several embBHMEHYE BIMREES e GATIRENSRHLBAIM SARER RIRTETE 304, (P FRXaTBIS RMEIAYY to FIG.

10B, the congrepenbmanevaansingor® paiisisn et ineivdlesiawe cospenent oangcapirgwiepaents 100.
Each of the four component pane capture element 100 can be 30 positioned or disposed and/or

positioned r&lBE/SIRPY LEHhEPBPANE o RIBE nEaRl|TEne! eafrHihg S ARrBFu BRI PRI IP L AHSBRSE a

substangally,parsresyitieataneiianehene. demil o4 be woagishend that WhedHiheapparpoperd, pane
handling apparatus 20 can include alternative numbgmof componengé)ane capture elements 100, for

example ondVRIF8, FHHOE, FbACRIEAH RS SHRRHIAY PIHR"E QTR SERDA 9t RIS be

understood HadHeRIKITEIR! BR e RiekhEiet fleTd AR dINY eapderposiiciei 6l dishasecbrhpangher positioned
relative to a center of the com onentﬁiane %ndliggqa&earatus 20, which can be of a circular shape, a
FE&EPHY

substantiallyPej6 AR YF G EB AR A0LrL509 lICORHIHT3H@E- 8, the component pane handling

apparatus 20 can include three component pane capture elements 100 arranged in a triangular

compotint § kWA SAETAIawE] AL N HEHE R, S LHE S DS D Aihr B HBtcmponen

pane handlingrappasatypROhaadlihg xeptedas 2tk sisadelfods nstanes diesiendingzenamadesagiuing costs or
other Iimitatiqgns, ergonomic cons'derﬁions, structurg| redunol)an?)/, ar(]d/or aype of cfomponent panes to be
e varie esir

handled by S CURRAORENPRER ARG AP 3 s 58 2 deBired, for nstance

depending on manufacturing costs or other limitations, ergonomic considerations,
structural redundancy, and/or type of component panes to be handled by said component

15  pane handling apparatus 20.

In many embodiments of the present disclosure, the plurality of component pane capture
elements 100 include, or is, a plurality of suction or vacuum elements 100. The plurality
of suction elements 100 are configured to apply a suction force to the component pane 50,

20  more specifically a film frame 50, for holding, capturing, retrieving, or securing the film
frame 50 to the component pane handling apparatus 20. The quantity, amount, and/or
duration of the suction force applied to the film frame 50 by the plurality of suction
elements 100 can be controlled and/or varied as required. In particular embodiments, the
quantity, amount, and/or duration of the suction force applied to the film frame 50 by the

25  plurality of suction elements 100 can be controlled and varied depending upon a set of
instructions executed by a computing device or processor that is coupled to the plurality
of suction elements 100.

The plurality of suction elements 100 can be configured for picking up film frames 50
30 from a particular station, device, or location (e.g., a film frame loading station, a film
frame storage unit or cassette, or a robotic component handler and transferring said film



In many embodiments of the present disclosure, the plurality of component pane capture elements 100
include, or is, a plurality of suction or vacuum eleme?%)s 100. The plurality of suction elements 100 are
configured to apply a suction force to the componentpane 50, 20 more specifically a film frame 50, for
holding, capturing, retrieving, or securing the film frame 50 to the component pane handling apparatus 20.

The quantityjrameusd andiestRratiaibef liwisecipniesaempeiedda tiadimiimensa XoRyshenplurality of
suction elements 100 can be controlled and/or varied as required. In particular embodiments, the quantity,

amount, andPEPESTHH HFPREUARSEHIC0rQE APpIfeE RPENIS ARAAALAR BBN6YAEI855 plurality of suction

elements 100 can be controlled and varied depending upon a set of instructions executed by a computing
device or processor that is coupled to the plurality of suction elements 100. The plurality of suction

elements 100NEAPRH ARG SHAR DRSPS YOS IRl S ARSI Clidlfce, or
locationge.gpiekfiip) faptieel casipgngtaieny fyfitatieing Sndagecoiting 6RSsEHiemdranboty epmponent

handler and transferring said film 15 frames 50 to another station, device, or Iocatior;]%eé.sgﬁ., a vacuum

table, a comfbléhCHBRLHh PG NSHELHRh WRABHYD AN tHRTEBISEHY BB MHbler). The
application ofisasiesatiorceopystbspiigrality syl Rasiopnd e nigiols 1610.Ccan ehteeiu@dath RIEKuBiopapture,

coupling, carrying, retrieving, angd/or securing of the film frame 50 by or tg the component pane handling
apparatis STNE LRV FUE GHOTE Sl BIe AR SR P P G OF St dHEot sction
force by the plurality @fssgtifhetaenents 1fbtodhe flendsamendOicarcefipeiie paleasaediihg film frame
50 from the plurarlitig oéﬁuction elements 100, and hence from the component pane handling 10apparatus

20. Théoplurgﬁﬂf ponent pane capture elements 100 is configured to capture, pick up, retrieve, or
carry component panes 50 (e.g., film frames 50). While the use of suction

The plurality of component pane capture elements 100 is configured to capture, pick up,
retrieve, or carry component panes 50 (e.g., film frames 50). While the use of suction
elements 100 is described above, it will be understood that the use of other means, tools,

15  or mechanisms, for instance adhesive means, gripper mechanisms, and/or magnetic force
devices, can alternatively and/or additionally be employed by the plurality of component
pane capture elements 100 for facilitating or effectuating the capture, pick up, retrieval,
or carry of component panes 50 (e.qg., film frames 50).

20  Various aspects of the displacement mechanism or translation mechanism
As described above, the plurality of component pane capture elements 100 (e.g., suction
elements 100) can be displaced between a number of different positions, each position

corresponding to a different component pane size (e.g., film frame size or shape).

25 In many embodiments, each component pane capture element 100 is carried by or
coupled to a displacement arm 200. The displacement of the component pane capture
element 100 can be facilitated, effectuated, and/or dependent upon displacement,

operation, and/or configuration of the displacement arm 200.

30 FIG. 4 shows three different relative configurations or positions of the plurality of
displacement arms 200. More specifically, FIG. 4 shows a first configuration of the



elements 100 is described above, it will be understood that the use of other means, tools, 15 or
mechanisms, for instance adhesive means, gripper mechanisms, and/or magnetic force devices, can
alternatively and/or additionally be employed by the %!furality of component pane capture elements 100 for
facilitating or effectuating the capture, pick up, retrieval, or carry of component panes 50 (e.g., film frames

50). 20 Varigigrange@s efisprelispiacemeant r0eghanissafidtrapatasiaatvecoanipe fardrseriged above,
the plurality of component pane capture elements 100 (e.g., suction elements 100) can be displaced

between a ntiFHRTANHATES3095 ¥ adAtH poaft At ba iyt efrisrKCEBIII GBIt pane size

(e.g., film frapoecsizgchrsiap¢irsR ooffigaar @bedinenifsiqash 0 aRPteR QTR Gl etament 100 is
carried by or couP_Ied to a displacement arm 200. The displacement of the component pane capture

element 100PA4RR'BY 1aEifSRACEoMRI (R 29RAY of Qb ctitfe kP BB S TARI NS PRI OB R &ind/or
configurtionp Rir4Nie,dbsRisspBRIM: 3aN2O4btLES Slleirriig abdiaplacemepoating 2006va pesItnd,

configuration of the plurality of displacement arms_200b, and a third configuration of the plurality of

displacemerfCARFRTRIBC HEERSH o8 GO RRRIHANAN S BUEhRASHIAY (RSRFSHVERd third configuration of

the plurality of displacement arms 200a, 200b, and 200c effectuates positioning of the 5 plurality of
component pane ca ﬁure elements 100 at a_ corres ondinq%ér lative pé)lg{iﬁion, for example, a first position,

second positiorreYREkHiIRNGGLRSHS e L5ePASEION 95 L0R ﬁ\'l%cﬂrn SERERUSAIN AIAR Plurality of
displacemeniogtiRiiOaith arceirdecdigiiatios fositafigenplienippsitionsgbecptysaiéycapeeemponent

ture, 10 elements 10Q at the first postion for facilitati bl tyre of film f 50a of
R e e (5RO hERBAF e AR RSB SCEMIEAT R0 O AHorcance.

with the secarfirstanifig @ ationvenaitincieetheTbiv aliitioh ednneqsient ippioe ¢rplacensdamenis 200D at the
second position for facilitating or enabling capture af film frames 50b of zin.secgnd sizeoée.g., eight inches).
In addition, te3568 BHCSfVéH@‘ 6ﬁﬁéﬁﬁ9” =COP H R RGNS B BT BT SRR DT B0 hird

configuratiorcgmeiticsisrtiratplugdlity tfeccsppunebtinancaaapitilitziagenthdflthgtdhsiihirdfpfsition for
facilitating or_enabling capture of film frames 5Qc of tt&rg size (e.q., six inches). Ag shqwn in FIG. 5A
and F1G, 5B TAHER THE FAATEPBY GIZp b TG PRESZh0A SCaitcr, e POSHIer o te LAy
15  of displacement arms 200c in accordance with the third configuration positions the
plurality of component pane capture elements 100 at the third position for facilitating or

enabling capture of film frames 50c of a third size (e.g., six inches).

As shown in FIG. 5A and FIG. 5B, when the plurality of displacement arms 200a

20  assumes, or is positioned in association with, the first configuration, the plurality of
component pane capture elements 100 (e.g., the plurality of suction elements 100) is
positioned or disposed at the first position for handling, capturing, carrying, holding,
retrieving, or transferring film frames 50a of the first size (e.g., twelve inches).

25 As shown in FIG. 6A and FIG. 6B, when the plurality of displacement arms 200b
assumes, or is positioned in association with, the second configuration, the plurality of
component pane capture elements 100 (e.g., the plurality of suction elements 100) is
positioned or disposed at the second position for handling, capturing, carrying, holding,
retrieving, or transferring film frames 50b of the second size (e.g., eight inches).

30



20 assumes, or is positioned in association with, the first configuration, the plurality of component pane
capture elements 100 (e.g., the plurality of suction e{lr ents 100) is positioned or disposed at the first
position for handling, capturing, carrying, holding, retrieving, or transferring film frames 50a of the first size
(e.g., twelve inches). 25 As shown in FIG. 6A and FIG. 6B, when the plurality of displacement arms 200b

assumes, OrAg RPSIHANRA M@SIRCIaHOFYdh 7ihe §REPNHCPNEIAHERION dseI Rty afheoPpenent pane
capture elements 100 (e.g., the plurality of suction elements 10Q0) is pgsitioned or disposed at the second

position for RSFATAS, BaRuPRRI e, IHgRTT0RIANG Nr¥HBYilY, BHHarRIEE M el &fthe second
size (e.g., eighniuiiees)pahé Aspaitevencindnts 106 ang. Fike glraMbenihraisrablpétisnesement arms

200c assumes, or is positigned in association with, the third configuration, the plurality of component pane

capture elenf@REN66 Q. JIsBAsEsAallty o' ARSI A% MaNENHTis ABYIHEHe SRS MU M the third

positiongor hamiingg, Gt st iR frapledrmncaetnewing, v dRrsfeknecfiby) frames 50c of the third
size (e.g., six inches). In several embodiments of the present disclosure, each displacement arm 200 can

be of an elongated shape or configuration. The component pane capture element 100 carried by or

coupled to epthedisalaganaitant ePthendsentisisioad alenthtorslizrlacament 2000 cd® ROBffor position
at the differentgosition . This is to fsga&l’jthe displacement of the com on%r})‘tqﬁgne c:—goture elggent 100

along the didNaLUIHESE SHAPS G CRRIHERRY L S SR GRTRAARALBANE CaRtHE REAPDSARIEL Mire element

100. In partieylas gitdod vgitislishRcamepenant Zo0eapapsuiR sl et alchgieadibsl dosthettextanded a

dist the displ arm 200, for instapce via a linking stryct 15 linki
mechitiom Q10 o VPR o BN T neH L hene Caind B OECTAT, helihce away

from the displanporent grans 220toen alkoremoIitoninengf the pigpiityreemponeriqoarefeapites elements

100 at an increased Eistance apar frora each other. 201t will be undﬁrstood %tf)e pluralig/ displacement

arms 200 ca’f\oﬁ'gi'(slﬁlf71 AR Fhedd nﬁ&rﬂ\%ﬁ[@ﬂg, Bﬂ%%e%%rﬁw&/o? alBﬁ'iEc nt Rh8R5RE }F’:{tics known

to a person ehystiraeyiskiline terpdrienthprabycapabie ceeldactuale ciffesenfutispraegmedydanad/or

positioning characteristics assocjated with the plurality of component pane capture elements 100 carried
Fa LRt tnodthdn 4k

by the pluralﬂwgpa?sﬁﬁ% it %5‘?% H%rﬁ'l]a f, Pé%gﬁicw,‘ %5 w\%ﬁ{éﬁfué?lc%r rotation of
the dispfacemeingmiez 2éisran@datastiespyntiiegestispiioe vl g awmperentapne eiplentselements
o R o8 PSP hoBRRRa e B IS S S SSp Rgge e Pane
handling ap ths 20:

plurality component pane capture elements 100 at an increased distance apart from each

other.

20 It will be understood that the plurality displacement arms 200 can adopt or assume other
configurations, shapes, and/or displacement characteristics known to a person of ordinary
skill in the art to thereby enable or effectuate different displacement and/or positioning
characteristics associated with the plurality of component pane capture elements 100
carried by the plurality of displacement arms 200. The displacement, translation,

25 movement, and/or rotation of the displacement arms 200, and corresponding
displacement of the component pane capture elements 100 carried thereby, can be
controlled by the position control mechanism 300 of the component pane handling

apparatus 20.

30  Various aspects of the position control mechanism



18 The position control mechanism 300 is coupled to each displacement mechanism 200 of the plurality
of displacement arms 200 and to each component pane capture element 100 of the plurality of
component pane capture elements 100. In most embodiments, the position control mechanism 300
controls, effectuates, and/or determines displacement 5 and position of the plurality of component pane

capture elemeptpddifior! BenReSiHRRIAMARBUEMaRIpRBRDSLEN GrRPIEeEARAAhEIRAIvaieshspiacement,

rotation, and/or translation of the displacement arms 200. In multiple embodiments, the position control

mechanism S0P Y0 RIHSRLaET et AP AN KrRISLEPBIRAREBIAIR R HISH RBFREAPSrms 200

and to each gpRRRONIBIRLIRANST Gapfiptmaiepail tHabthepletialinoof ¢annanemt RANIMEABIUFR elements
100 by way of a coupling or band structure 350 such as a harness, chain, cord, tape, or belt. The coupling

structure 356 AHOPe O e BESREHRNacemol £HEoHaSTa A eI pIRG IS SREE R bule 360
that is carrieghly RRRibaiEIaRe PRALRENG 0P GBROZINE iSRG basQumROTRA tRaRRAaNdIINg

apparatus 20 includes four displacement arms 200, the component pane handlin a_pparatuzﬂZO can also

include four EFRhROA0IZY 38 é?&EhC@&%ﬂlinﬂqm%lﬂge\%@@ogﬂﬁg@qmam I8} ¥ A5 placement

arm 200. 20tHreienonettivndssiasipliag afreaebalisplacement arm 200 of the plurality of displacement
arms 200 via the corresponding coupling modules 360 and the coupling structure 350 can facilitate,

enable, or effectuate a coordinated, substantially coordinated, synchronized, or substantially
synchronizeghdigplrigtemenibetirachtslishiagsisiaoh acanh#00, raashassarddoglyieagiuslemronesdioane

capture element 100 of the plurality of compaonent 25 pane capture elements 100. The connection or
couplit etV BT A AT SR R EERb AT AN RBHLASC B8 %bd the
coupling strygihsecasidrensenidaciivotes areepiecitiaiest aaopiadtgdrer synchy enremthdigo@egment and
positioning of each compganent pane capture element 100 of the plurality of component pane capture
Clements 108 BLRLE SRRSO TE e b LA TESE OB SRR Sbpostion. and the
third positions). 19 In several embodiments, the intercoupling of the plurality of displacement arms 200 by

the coupling_structure. 350 allows %@posi ion corLthgl mechanism 300 to cont%(()%: and/or effectuate
displacemen i lﬂgaW%tFB‘?s SRR &?ﬁcg 9&#2‘&?5’&%&6% Qe‘ﬂ?&n%%? é%chronized
mannet5A sigisocootrolddgieessy signid paovedeblybyach thigasitimicantraodenthanisotidiéhtan be

sufficient for effectuating coordinated displagement of the plurality of displacement arms 200, and hence
coorcinated M HAH R AU DT RE DAL 7B DA HEHU R AT e d MM eR RS s 200,

the component pane handling apparatus 20 can also include four coupling modules 360,

each coupling module 360 coupled to or carried by one displacement arm 200.

20  The connection or coupling of each displacement arm 200 of the plurality of
displacement arms 200 via the corresponding coupling modules 360 and the coupling
structure 350 can facilitate, enable, or effectuate a coordinated, substantially coordinated,
synchronized, or substantially synchronized displacement of each displacement arm 200,
and accordingly each component pane capture element 100 of the plurality of component

25  pane capture elements 100. The connection or coupling between each displacement arm
200 via the corresponding coupling modules 360 and the coupling structure 350 one of
facilitates or effectuates a coordinated or synchronized displacement and positioning of
each component pane capture element 100 of the plurality of component pane capture
elements 100 between different positions (e.g., between the first position, the second

30  position, and the third positions).



In many embodiments, the position control mechanism 300 includes at least one of the 10 manual control
mechanism 320 (or manual adjustment mechanism 320) and the automatic control mechanism (or

automatic adjustment mechanism). In multiple embodiments, each of the manual control mechanism 320
and the automatic control mechanism is capable of identifying, indicating, sensing, detecting, determining,

and/or responcipgetal coftivanaghBaie siteicalplRidest R MIFisRiase aSsTheafdpesiingipenaiithe 15
plurality of component pane capture elements 100 based upon identified, pasitively indicated, sensed,

detected, antloFARERG B EE M BN SHPRAAEE RRSTHI: GoNBRlimee e s ousantsah 828 /% ntrol
mechanism gf8cis R0\ iprheie R ivRmEeiRieaRg tofFimpRidadniGars. BHG. pAdocbHaofiéd show the

use of the manual control 20 mechanism 320 for controlling and effectuating displacement of the plurality

of componerfPBHHBAED RS RIHAIOABELRRIEEN thlBUfHEEHPLBHEH S YAt mEsER M¥ition, the

second positign, RiHiLIE toittdIOoMEeRNRIC IV, eRrrifbckeiriqvingreciatshgyddondiames SO of
three corresponding sizes ef@film frames 504 of the first size, film frames 50b of the second size, and

film frames 56 eitir @i PRITAINUIEHIFSRIBEIMARN R e 7990 A% oMASE MANIRIZEH320 o

manual adjugtsperemeatsmiampRAlitydadesmpopesitiphseipaiiertinieiace0d2s, a moveable selector
module, lever, or element 330 (hereinafter referred to as movable selector 330), and a selector movement

guide 335. 20 The position selection interface 325 includes a number of engagement markers, indents,

holes, grooves n@noiaiiRelidaeh () areinaliriore iadttmashangaooteicnaskens|dat ol efangagement
markers 327 are formed wijthin the position selection interface 325 and are shaped and configured to
A ! s ih ot

receivea popﬁ?ﬂjr’ ! vé%&ﬂ% GiEkt %3@8% e A BT s a@@ ent marker 327
correspondsaiaangicorgrmnsninnarsize ((op. ditoniinessize)nrnd meagadizone relagvetipdsition of the

plurality of component pane capture elements 100. As shown in FIG. 3A tg FIG. 3C, in some

bodmen @ o e Bl I AREL STl TG, 200 A0 LGNS T80} (c.q.. a first

engagemeniselikeisiRibacapasieartdi¢gngdgimmyeintioaikgr &émandadivg espanarirentamidter 327c¢).

Each of the three eﬂnH%;a ement markers 327 corr SPPnd taa %arti ular film fr me_sjze.rge.g , hhe first size,
gn% effectuating g of'the

the second diZ¥°4 ﬁﬂp&pgf}%n}gg]gggg%w isplacement and positioni

15  plurality of component pane capture elements 100 based upon identified, positively

indicated, sensed, detected, and/or determined component pane size.

The following description of the manual control mechanism 320 is provided with primary
reference to FIG. 3A to FIG. 3C. FIG. 3A to FIG. 3C show the use of the manual control

20  mechanism 320 for controlling and effectuating displacement of the plurality of
component pane capture elements 100 between three different positions (e.g., the first
position, the second position, and the third position) for capturing, carrying, retrieving, or
holding film frames 50 of three corresponding sizes (e.g., film frames 50a of the first size,
film frames 50b of the second size, and film frames 50c of the third size).

25
In multiple embodiments, the manual control mechanism 320 or manual adjustment
mechanism 320 includes a position selection interface 325, a moveable selector module,
lever, or element 330 (hereinafter referred to as movable selector 330), and a selector
movement guide 335.

30



15 The engagement of the moveable selector 330 with a particular engagement marker 327 effectuates
displacement and position of the plurality of componséa t pane capture elements 100 at a particular
position for enabling capture of film frames 50 of a cOrresponding size. As shown in FIG. 3A, the
engagement of the movable selector 330 with the first engagement marker 327a positions the plurality of

component NapeyeaRisiedeEeMAMEAMY rrRAIUENE Al bABeSRdgahihe feskaiZeilgaswelve

inches). As shown in FIG. 3B, the engagement of the movable selector 330 with the second engagement

marker 3270'BSitRO YRR BILASIRYESF I BYRERTSARE TapRURASI BRYBAREEBb TEF k&P ity Tl frames

50b of the seagagertaat(MarkeigB Mehemid R ddtimtRsSRRAA Kkt intthR@ngzr aneatof the
movable selector 330 with the third engagement 25 marker 327¢ positions the plurality of component

pane captur&BREAGRECPOH BFECHR (R FIRPRAIARSEHE BIYRIUHREESOTEY: six inches). The moveable

selector5330 can be displaced or moved relative to the position selection interface 325 for correspondingly
displacing and ositioning%the moveable selector 330 30 between each of the different engagement

markers 327 HRY R RIRAHEREF nFB0RABIRISTSH ATy E4HIESETRABHSED 0ah BRI Blled,

facilitated, opgnidsgebi e SRIeEAnMSiveINant gisise: 38re rPRYEpRatimenthehtunavealle selector
330 is accessible to a user, who is a%e to 5 manually displace the moveable selectar 330, and hence

adjust the pGOTHRSYh Bao\FERBIE sERPENS 30D etV WA H oF Hre dffeledt Shgigetletf Rfarkers 327.
;22 ;Jser is 2B\BJ0N m;angathehq@@@m@ﬁ tslbfei@mi?meﬁh&gfggéfemr ﬁﬁmd@hatmqomyagm&?mlmﬂon interface

or varia ositioning the moveable selector or engagement with an intended or target
et At Lk R S R B
component pagegehi2iie @arkin Jernesath) tlathdheneemipgagahpanmidedisgrappasgioadis to capture,
handle, car%, hold anp‘or t{ansfer. Th? manL#]aI ?ontroj mechanism 20.enab|«as Hser effectuated input to
be translate qg'lcular Im Trame size (€.g., the Tirst size, the second size, and the third size

respectively).

15  The engagement of the moveable selector 330 with a particular engagement marker 327
effectuates displacement and position of the plurality of component pane capture
elements 100 at a particular position for enabling capture of film frames 50 of a
corresponding size. As shown in FIG. 3A, the engagement of the movable selector 330
with the first engagement marker 327a positions the plurality of component pane capture

20  elements 100 for capturing film frames 50a of the first size (e.g., twelve inches). As
shown in FIG. 3B, the engagement of the movable selector 330 with the second
engagement marker 327b positions the plurality of component pane capture elements 100
for capturing film frames 50b of the second size (e.g., eight inches). In addition, as shown
in FIG. 3C, the engagement of the movable selector 330 with the third engagement

25 marker 327c positions the plurality of component pane capture elements 100 for

capturing film frames 50c of the third size (e.g., six inches).

The moveable selector 330 can be displaced or moved relative to the position selection
interface 325 for correspondingly displacing and positioning the moveable selector 330

30  between each of the different engagement markers 327. The displacement or movement



control and/or effectuation of displacement of the component pane capture elements 100 15 to particular
positions based upon component pane size and/or slét‘ﬁpe. In multiple embodiments, the manual control
mechanism 320 is intercoupled to each displacemerit-arm 200 and each component pane capture
element 100 via the coupling structure 350 and the coupling modules 360. A user-effectuated input via

the manual ¢niiel MKRRABRSIBISAS IS3RRARIG stAtHORED URHNTA0.CorrgLIGL ang the spetaling modules
360 20 to each displacement arm 200 for effectuating coordinated displacement of each displacement

arm 200 of tROLENERE 3 Rent arms 200, and hence effectuating coordinated displacement of the
component pane capture elements 100. In several embodiments, the component pane handling
apparatus 20, more specifically 25 the position control mechanism 300 of the component pane handling

apparatus 20/ iMARMETRRYIMARRANE L¥NERPIHSRISINGFrOrisAerERT e M ALIPENLRRI Sh 2§ dRr rotation of

the dispﬁcemgﬁlﬁzﬂmﬂigﬁﬁc@ﬂﬁéqﬁﬁ@\ﬁeélbféC@Td@meBBQaaﬁdC&@ﬁéﬁe &lﬁjmﬂié Jg@@i(i@@l-oﬁttﬁﬁon
elements 100) carried by the displacement arms 200, can be facilitated, effectuated, and/or controlled in

response to HMNGYF SRS o Qﬁ%&%h%é&'bF&H&%Hiﬁéfwtﬂégagﬁmf?{&tf@%ﬁﬁo%e?ﬁ&rﬂé%. 22 This is

to say, the displislecin@miniia s EtionRcanedanootalen eidhe Pizalityal dispiaegositnbarseraih and hence
the displacemen%aquﬁzﬁoﬁgon of thegluhalit component pane capture elements 100 to particular

position(s) (& Y5O L RBHE BBRFiEK, TPUFRIS SEIRTRE RS YACAREAAMSNEMARNAY capture of
component fmieades bb (Fgpt bdiamas SNArREcTTRSTRIING SizB8 (B4 ithetliist Sikde@scond size, or
third size respectively) can be determined or controlled by the autgmatic control mechanism. The
ol cORFTHTEAR S o e R R0 ol BucaR) DR Rec T8 ShncoamRoey
automaticallpaietaetiolindcepating 2068 sicapuiderarieiogrsomeldnend/paoersize. or shape (e.g., film
frame size or shape). In several embodiments, the automatic control mechanism is coupled to the plurality

of displacement arms 200 and the plurality of component pane capture elements 100. The automatic
control mechamnisacadl etectlatwclasiliraia2ancianlesnisel ditecisgiareémentotisnaiaigbaearfdror rotation

f the 15 pluraljty of djspl t 0 d dingly the displ t and iti f th
pluratty of cOMINER Barne Ce I i P ETOB L AL dLr ORI P AL e or
determifed conpactivendmaositirs (Bagedfipdranengizacot wafer size) ahil/sevsiabembodinidpts, the

automatic control mechanjsm is coupled.to the pluralit - .
embodiments, { e manuatljlpcontrol meghanlsnY \%O is intercoupled to each displacement

arm 200 and each component pane capture element 100 via the coupling structure 350
and the coupling modules 360. A user-effectuated input via the manual control
mechanism 320 is translated via the coupling structure 350 and the coupling modules 360
20 to each displacement arm 200 for effectuating coordinated displacement of each
displacement arm 200 of the set of displacement arms 200, and hence effectuating

coordinated displacement of the component pane capture elements 100.

In several embodiments, the component pane handling apparatus 20, more specifically
25  the position control mechanism 300 of the component pane handling apparatus 20,
includes the automatic control mechanism. The displacement, translation, and/or rotation
of the displacement arms 200, and hence the component pane capture elements 100 (e.g.,
suction elements 100) carried by the displacement arms 200, can be facilitated,
effectuated, and/or controlled in response to a trigger, signal, or instruction(s) provided

30 by the automatic control mechanism.



20 displacement arms 200 and the plurality of component pane capture elements 100 by way of the
coupling structure 350. The coupling structure 350 can facilitate or enable coordinated, synchronized, or
simultaneous displacement, translation, and/or rotatidn of each displacement arm 200 of the plurality of
displacement arms 200, and hence coordinated, synchronized, or simultaneous displacement and

position of eqglscMRPNRN 2hdalisptariveaciemeiidd aiemlbrliyofommeoRaTkRgNFapture
elements 100. Alternatively, the automatic control mechanism is able to effectuate selective displacement

of at least orf4SBIaEFREH &SR B0 RBE thenstir ity YFfREamaRE aPRRtEfo ChntieMralYly selective
displacemergphreashane GPRRORRIhARSE CARE RBREleMstidA T (g, ptusatitsiopsatmponent pane

capture elements 100. By selectively dis_p_lacing and positioning at least one displacement arm 200, and

at least one SRAAFOMADE pAH AL RAUUABI IRE 1861 HRHNG BntaaR! ¥h R HHECARSMPRE e to vary or
adjust the refpes FO QN fahifeapesdoy of cisrRiarrinagisai§Otantlroesice pheeifsiob component

pane capture elements 100, for allowing or enablin%the component pane handling apparatus 20 to

capture or piW BpSHfh FRSRESH\SOYSr Cifte RN CEILH0IE n Yo O UIRE o BYmEiG2 YN for it ontrol

mechanism {g&Piples to an automatic sensing device or mechanism (e.g., an automatic sensor) (not
shown). The automatic sensing device is configured to sense or determine size and/or shape of the
component panes 50 (e.g., film frames 50); and thereafter generate, provide, and/or transmit a control 10

signal or actwraoaueemumiensbferollispéapirgsanctaosidondidiglteastorneudipiacanyenr aamigfd, and hence
at least one component pane captyre element 100, for enabling capture or pick up of component panes
50 (o ot i SHERASL A oF WALt 5 CERRa G or SRR 16T E AR ESBRGTRG device can
include at lepsh@bize@nAHApNENY. SMbOUEMEIsis aoplsHabty. of iy bsesiieNtseastmadenfigured to
detect, sense, or determine size and/or shape of camponent panes 50 (e.g,, film frames 50). Based upon
the compon T BANEEDES iy SHALES 40 el G L QLB o) FOAT PLALBh s, te
automatic sejfsicgnieviest aadeheapritbectartrataticOmDNTh MedaaiRMcidrblertedwnieph can

effectuate, facilitate, and/or control the displacement, translation, and/or rotation of the

15  plurality of displacement arms 200, and correspondingly the displacement and position of
the plurality of component pane capture elements 100 based upon the sensed, detected,

identified, or determined component pane size (e.g., film frame size or wafer size).

In several embodiments, the automatic control mechanism is coupled to the plurality of
20  displacement arms 200 and the plurality of component pane capture elements 100 by way
of the coupling structure 350. The coupling structure 350 can facilitate or enable
coordinated, synchronized, or simultaneous displacement, translation, and/or rotation of
each displacement arm 200 of the plurality of displacement arms 200, and hence
coordinated, synchronized, or simultaneous displacement and position of each component

25  pane capture element 100 of the plurality of component pane capture elements 100.

Alternatively, the automatic control mechanism is able to effectuate selective
displacement of at least one displacement arm 200 of the plurality of displacement arms
200, and accordingly selective displacement of at least one component pane capture
30 element 100 of the plurality of component pane capture elements 100. By selectively
displacing and positioning at least one displacement arm 200, and at least one component



20 and/or effectuate displacement and position of the plurality of component pane capture elements 100
at an intended, target, or desired relative position for_capturing component panes 50 (e.g., film frames 50)
of a corresponding size. The automatic sensing devﬁ: can be positioned or located at, within, or proximal
to a 25 component pane loading station (e.qg., film frame loading station or film frame storage stations)

(not shown).phhe @ipiereatiersensing, dayisetpnatiotestal thectansiansabrareaginadgiione(e.g., film
frame loading station) can be configured to automatically sense or detect size of film frames 50 placed or

stored at thel RHYEARRS ARG Si5:iBl rali¥ealupisRIAce et S MimAPAmashenck Uit fifn frame
loading statigprasonenseerey dhs#0aaltpneatic TD)SIb0 ARNiGAg toe atdprngtithecstrabeneshaaiem can then

effectuate and/or control the dis(glacement of the plurality of component pane capture elements 100. More

24 specifical\ANFHBE ARRFEH RS LI ARl QrAcELB Al BTalames Wi e nESI6Sking station as sensed

by the agitomatic sensing device, the automatic control mechanism can effectuate displacement and
position of the plurality of component pane capture elements 100 to an app@‘gcrliate relative position for

enabling the! BaSYRE L PHRAABENh & IR 8RR SOBHA SRS SRR #rard RS PL AN Sther
embodimentsrifiaRdtaiaatior seasihagisieViesyis sarsiadatier «eupipd iottrod@)PPReRupsRgiBandling
apparatus 20 for. sensing, detecting, or determining component pane siz (g%g. ghrgframe size) prior to
capture, picRdp ﬂﬁwgﬁdﬁ BIRHEUEh o RRISE U HRlaEp e S ZfiiAD erng? )OTJ SYBROPERENt pane

handlingdaprlpﬁmtysdi@..glpfmritpm@m@ﬁmegt:aérmtmg@hm&erpf@&{i@é@édﬂ/maww@?bda@tﬁnﬁ?ts of the
present disclosure, the component pan ndling apparatus 20.includes, or is coypled to at least one
bctuatd025 @ QAR HAIE TR ARL AR 1 LB RERLIOBHE) AL R SRIB R A e
component paoednartding apleasatiie 20npohsiepancaptuaielahéht Tive, FoiuatatsriOcaptsesusymotor 250
can be coupled to the component pane_capture_element(s) 100, the displacement arm(s) 200, and/or the
posiion conPBHHECH-ENCIE0! RHES ci et S500 0 CORh U CENBISTO T SRS 0 affectuating

the shape.

15  The automatic sensing device can include at least one, and in many embodiments a
plurality of, proximity or position sensors, configured to detect, sense, or determine size
and/or shape of component panes 50 (e.g., film frames 50). Based upon the component
pane size and/or shape detected or sensed by the proximity or position sensor(s), the
automatic sensing device, and hence the automatic control mechanism, is able to control

20  and/or effectuate displacement and position of the plurality of component pane capture
elements 100 at an intended, target, or desired relative position for capturing component

panes 50 (e.g., film frames 50) of a corresponding size.

The automatic sensing device can be positioned or located at, within, or proximal to a
25 component pane loading station (e.g., film frame loading station or film frame storage
stations) (not shown). The automatic sensing device positioned at the component pane
loading station (e.g., film frame loading station) can be configured to automatically sense
or detect size of film frames 50 placed or stored at the film frame loading station. Based
upon the size of film frames 50 placed at the film frame loading station as sensed by the
30 automatic sensing device, the automatic control mechanism can then effectuate and/or

control the displacement of the plurality of component pane capture elements 100. More



20 displacement, translation, and/or rotation of the displacement arm(s) 200, and hence displacement
and position of the component pane capture elemenér%) 100, based upon component pane size identified,
sensed, detected, or determined by the position confrol mechanism 300. FIG. 8 shows a particular
component pane handling apparatus 20 with one actuator 250 coupled to three displacement arms 200

and three cogpganeapanasb Georure eJpaentsifGhersn sredriantasementama 30aaTies one

component pane capture element 100. In particular embodiments, for instance as shown in FIG. 9, the

component SEHOh AR SRATE L YR RO A FEBE Y HEN Itk 299N ANR SUIH Y BRCREISIFFEO is
coupled to opEe3fislisRissRMSNSAEN RASs Ridh & 0o’ PRSI RFNR MPDAENGHARE a5ptuf Alerkagh actuator

250 can be confi%l:red to drive displacement, translation, and/or rotation of the displacement 25 arm 200

that it is coupl % 2R RREYGRILHE égéﬂﬁcmgpﬁgﬁrc%%'é”@omgﬁﬁ%% PSRt BB cement

and posiionfediiee GonTRSIMemePENe CRPHIoatRNICEialion. aarrierkbyeisodinriacemeni@omand that said
actuator 250 is coupled to. 5 Where the com&onentﬁane handling apparatus 20 includes a plurality of

I
actuators 258 EXEHIQUIGS IS COEFE AYpPEFURIEH R 18 §28'BARE BLPAEAISR YD ABPAERIS AR BHO, the
operation of gach@gctieason ih Qo ilbierthiainly cihp oh@ttpatersiZdQeoan hrrconirellsddn grigamner that
enables controlled, coordinated, s nchronﬂfgd, and/or simultaneou disp*ﬂi:ger?gent, transjation, and/or

rotation of theitHGIRIC 5(5‘?5;95@@ 1008 GEMPCE Y i aetfifod ames ABeW Wiurality of

actuators 25¢baipabligs parefiesivbigsppatialiezh coordinated, synchronized, and/or simultaneous
displacement, translation, and/or rotation of a corresponding plurality of displacement arms 200, and

hence Q:Q)ntrolled, coordinated, synchronized, and/or simultaneous displacement and position of a plurality
of componentapiig egtteotgmeniatdPor vthombeneed for use of the 15coupling structure 360 and/or

the coupli_ng modules 360. The corP onent pane handling apparatus 20 of varioys embodiments of the
present disclBSTE AT TS SbL  BIE) hAIES LA LT AP ol s ARV Ertor st
20 includes, or is coupled to at least one actuator 250 (e.g., electromechanical actuator) or
servomotor 250.
15
In some embodiments, the component pane handling apparatus 20 includes one actuator
250. The actuator 250 or servomotor 250 can be coupled to the component pane capture
element(s) 100, the displacement arm(s) 200, and/or the position control mechanism 300.
The actuator 250 is configured for providing a drive-force for effectuating the
20  displacement, translation, and/or rotation of the displacement arm(s) 200, and hence
displacement and position of the component pane capture element(s) 100, based upon
component pane size identified, sensed, detected, or determined by the position control
mechanism 300. FIG. 8 shows a particular component pane handling apparatus 20 with
one actuator 250 coupled to three displacement arms 200 and three component pane
25  capture elements 100, wherein each displacement arm 200 carries one component pane

capture element 100.

In particular embodiments, for instance as shown in FIG. 9, the component pane handling
apparatus 20 includes four actuators 250, wherein each actuator 250 is coupled to one
30  displacement arm 200 of the component pane handling apparatus 20. Each actuator 250
can be configured to drive displacement, translation, and/or rotation of the displacement



component panes 50 (e.g., film frames 50) of multiple different sizes without need to 20 disrupt or
interrupt component pane handling apparatus operaéign by changing apparatus component panes as is
commonly required by many conventional componefit pane handlers (e.g., film frame handlers).
Therefore, the use of the component pane handling apparatus 20 can help to increase efficiency, ease,

and/or cost gfeciyeRRaSOfGTRIenes! ReberagR)ina@natalta e cdr i S TRfurEY thegsrmiconductor
industry in association 25with handling and/or transfer of film frames 50. In particular embodiments, the

component [SA58HER fliFef 265 P64 BRDBOR IR P TR GRL RIS aneLeP 8 8l EM B AR ERER (not shown)

configured tpeayigicReaparkemarningigedion aRsufovethrrcawastiadlar component pane 50 is
accurately, properly, or 30 appropriately carried, captured, and/or handled by the component pane

handling apparatus 20. More specifically, the balancing sensor(s) can be configured to provide a 26 user

with feegbaclyiere csbinpoiiahpsistiantnng igipnstasces aseukrie phakmnget weidhirdisgibution, of the
component pane carried, caﬁtured and/or handleg Sa/ the component pane handlini?@a aratus 20.
.07, d

Suction forc&3PpRelaR e o?ﬂHB“?gn?rpﬁH%n%t? RS RANEEG) HaplaReeaRt S g €elected

and/or adjusgpe)afioiespeasedeiber 25eadivaiekins prigentyithctsosorE) (ardbeRineiRg $€as0r(S)).
When a particular corﬁg{znen ane 50 isépot accurgte%capturef%{ an adjusted (e.g., @Q increased) suction
force can beHPIREd 1%L RAH S0 rRARLONGE 560 BINEE e RGN BN HAMKE ac TR ber, or

appropriate gafsiAogmeaRtitEngatos/antiandtiegion the thariiaitg an apeaepaine aPnd/\dioen kwo much
suction force is. ac %}g on a particular com (é?ent rl)aralf 50, the 10 suction force aE’(P"eBd to the component
mane 58 can BB BB o s o 9 o B A A BFCh A e e SHESDE o1
appropriate eantyoi@dcaiordngated)déyntiaodliirg obHaropasiimulaineom paisplicemeat > Gras Raditular
embodlmentashépoer cr%@ |8rr1] eg]J %aggrpeangHQ%S‘ pﬁﬁfgﬁ% 2o Igfslrlillggesn?ernlts arms 200, and hence

controlled, coordinated, synchronized, and/or simultaneous displacement and position of

a plurality of component pane capture elements 100, without a need for use of the

15  coupling structure 360 and/or the coupling modules 360.

The component pane handling apparatus 20 of various embodiments of the present
disclosure is configured to be able to handle, capture, carry, hold, retrieve, and/or transfer
component panes 50 (e.g., film frames 50) of multiple different sizes without need to
20  disrupt or interrupt component pane handling apparatus operation by changing apparatus
component panes as is commonly required by many conventional component pane
handlers (e.g., film frame handlers). Therefore, the use of the component pane handling
apparatus 20 can help to increase efficiency, ease, and/or cost effectiveness of component
pane handling and/or transfer, for instance, in the semiconductor industry in association

25  with handling and/or transfer of film frames 50.

In particular embodiments, the component pane handling apparatus 20 further includes
sensor(s) (e.g., balancing sensor(s)) (not shown) configured to provide feedback or an
indication as to whether a particular component pane 50 is accurately, properly, or
30  appropriately carried, captured, and/or handled by the component pane handling
apparatus 20. More specifically, the balancing sensor(s) can be configured to provide a



15 coupled to a control unit (not shown) such as a computer system or device (e.g., a personal computer
or a computer workstation) that is configured to cooperatively control the operation of the component
pane handling apparatus 20 by way of executing stored program instructions (or computer program
software instructions) that define or control at least one component pane handling, capturing, transferring,

of holding in ageqistaneedHEK2PtheIRIeRaD! WisgHsuiseriARRRCISoPTiReResantaie Brasgasckmbodiments
FIG. 11 shows a flowchart of a process 500 for handling, capturing, carryingﬁgoldin , and/or transferring

component Y4B SHTERU RN R8s EOBIRONANLIRGRE FAEIEH: SARILS 1) 6HM PBfe handling
apparatus 2@afgendindiacenanbprcipRnries the Birspnt fdikelepriRd WsItessibefeabpite Be

component pane handling agBaratus 20 is configured or adapted to be able to handle, capture, hold,

carry, retrievs: anflIBt fraieraP L GATSHEPRIEAIRE (B S FlELANTIRY AUFEHIES EBSRINRSURIMNE different
sizes argl/orfsbanek Ipredditprbyththe2 4RBHEINENG Pabddhe i ingiop@IRtU/REhcan hethamigured to

handle, capture, hold, carry, retrieve, and/or transfer different types of component g)sanes 50. In many

embodiment‘é‘?m@'&%ﬁaﬂ%@pﬁd@h&ﬁﬂffﬁﬁ%’pﬁ%ﬁ%?@iﬁﬁh‘&@g A& A5 easeBhmyGHERt pane
capture elenfertis &Rohapgiieddisplrceshphainesr ButindadiferFatesitionsiargs Haeuisss position as

shown in FIG. 3A, FIG. 5A and FIG. 5B; the second pog)tion as shown iﬁ FIG. 3B, FIG. 6A and FIG. 6B;
and the third PR fiof FDRIRRANAHCRIEY St CRREITHE. A00/BI Sa7E e ah ARt IR Sl Bt r B HtiBing,
carrying, retijeningo antier tcansiesnirgeiomporers paneg o0 amarecshecitaaiynihin faames, 3 of 10

ding sj .g., filn 50a of the first size, film f Ob of th d si d fil
frameaBoc SHEI T SR B ST RGBS TN PRALED: T AAGeCrBoands S size, anc
the third size:ffapueaerespanthiacavelsiraghesisight orchepregtheix dachas)resgsativigly.and/or

handling of the particular component pane 50.

In particular embodiments, the component pane handling apparatus 20 includes or is
15 coupled to a control unit (not shown) such as a computer system or device (e.g., a
personal computer or a computer workstation) that is configured to cooperatively control
the operation of the component pane handling apparatus 20 by way of executing stored
program instructions (or computer program software instructions) that define or control at
least one component pane handling, capturing, transferring, of holding in accordance with

20  the present disclosure.

Aspects of Representative Process Embodiments

FIG. 11 shows a flowchart of a process 500 for handling, capturing, carrying, holding,
and/or transferring component panes 50 (e.g., film frames 50) of multiple different sizes
25 by the component pane handling apparatus 20 according to an embodiment of the present

disclosure.

As described above, the component pane handling apparatus 20 is configured or adapted
to be able to handle, capture, hold, carry, retrieve, and/or transfer component panes 50,

30 for example film frames 50, of multiple different sizes and/or shapes. In addition, the



15In a first process portion 510, a size and/or shape of particular component pane(s) 50, more specifically
film frame(s) 50, is identified, positively indicated, deé?:rmined, sensed, or detected. In many
embodiments, at least one of the manual control methanism 320 (or manual 20 adjustment mechanism
320) and the automatic control mechanism (or automatic adjustment mechanism) facilitates or effectuates

the identificagignpaRsitiseriadisriing, asterminationnsensiisicardetesisniel agilen fpamedsize and/or
shape. The manual control mechanism 320 translates a user' s input (e.g., user-provided or user- 25

effectuated SBTEEYBATHY LRESIRIAEBALRSPEH AP UIEPIREBRET of at least one component pane

capture element 100, and in many embodiments a plurality of component pane capture elements 100. As
described above, the manual control mechanism 320 includes the control interface 325, the selector lever

330, and the' SEEBOFHARAIMHS THE CRIBPREHIRAREAIARIALY PRSI ASE BhER R IHFIDEPR30 to one

of the 38 plugafiiysrean gase it ke B2T0Drmachie dispraetivlineaiiaes. hatihenda@esment marker
327 of the plurality of engagement markers 327 correspands to aé)]articular, 28 predetermined, or

specified poSRRSHB threlert 1 S FrROVGRHBHEMWRAR Ehptad Slment 208 FAfd 36 nillhyesMbdiments

the plurality pbsigigoensnswane CRPIBR, FemaRsahd(|By selegiinthetitedesoiiting avhisswengagement
marker 327 of the plurality of %ri?ﬁ%ement rzf?)rkers 27 the selector lever 330 is engaged with, the user
selects or 5'd&terHinESthéA A Bt thie) dofehap H@c&ﬁ%‘éfﬁ%t@ﬂ@%ﬁwﬁé@e 489, and in

many embodgiagiitstitaespictiality @ngesnpengiineansccaptidre edpsaeival RO risfisnadso 50, sayf, by
or determinin

lecti ticul 27 aof the plurality of t kers 327
o vl SUTEERETG 80 (& G U AL SR P L5t TRy T BT a oL T Gl of e
component I@mﬁﬁ@ @Imfﬂnieérg?meo$@)d][nmdmzé0teﬁﬁﬁagvmd} nam@dlzitmgimﬂlﬁpﬂadrﬁégfd,ﬁhs to handle,
capture, carry, hold, retrieve, and/or transfer is established, indicated, or determined. The automatic
control mecHAR SIS A AL £ S5RIBE AU Z6 AR AP B MR PRRESsBIENh B Mmatically,
substantiallyaadtsinaitt@byespestilemgt partly automatically. In

15 In a first process portion 510, a size and/or shape of particular component pane(s) 50,
more specifically film frame(s) 50, is identified, positively indicated, determined, sensed,

or detected.

In many embodiments, at least one of the manual control mechanism 320 (or manual
20  adjustment mechanism 320) and the automatic control mechanism (or automatic
adjustment mechanism) facilitates or effectuates the identification, positive indication,

determination, sensing, or detection of the film frame size and/or shape.

The manual control mechanism 320 translates a user’s input (e.g., user-provided or user-
25  effectuated selection) into effectuation and/or control of displacement of at least one
component pane capture element 100, and in many embodiments a plurality of
component pane capture elements 100. As described above, the manual control
mechanism 320 includes the control interface 325, the selector lever 330, and the selector
guide 335. The user is able to displace or manipulate the selector lever 330 to one of the
30  plurality of engagement markers 327 formed in the control interface. Each engagement
marker 327 of the plurality of engagement markers 327 corresponds to a particular,



15 various embodiments, the automatic control mechanism is coupled to the automatic sensing device
configured to sense, detect, or determine component pane size and/or shape. The automatic sensing
device can include at least one, and in many embodiments a plurality of, sensor or sensing elements. The
automatic sensing device can be carried by the component pane handling apparatus 20; or disposed

external to thecaempained! BagRafanpeliiomppaiatisi@lt KicirsinpererisRarechpiLee eRImEM DY a

component pane loading station or componenet?iaane storage station. In most embodiments, the position of

the plurality 6PRoRARFoRIMEpR S RRIMEISI ARSI altY [ FOPRRIEAt BRdh (A Wie &I6MEETdAthonent pane
50, more spegsfficalbefily fmeeabhinithat ishieH ehgatiedncapiiied, sarried, hiedd platERKedfand/or

transferred by the comgonent pane handling apparatus 20. A second process portion 520 involves

displacing tH&'998RENb A ReEKHH FREnT BT RSBt IPNEE I S e £HE29%H W ithally effSothlRERtSthe plurality

of comppnenfepanrresntdrpcinpianaeie 10MaRropesiinipogeeoatidaaptaRerIRAPNIEO! ARNMCapture
element 100, and in mar_%embodiments the plurality of component pane capture elements 100, at an 29

intended or (ARG STBRRATAM LS 2F YR TREH EPRROR e LePRECARES RIBTE PSP miREL' S8l Bhent pane

size (e.g., filgayramediting Ue deraidifdG. SHtRumY dhgdeeriianmmiike BRTalityel seranenent pane
capture 5 elements 100 éilée , four component pane capture elements 100) at the first posjtion for enabling
the handling BPARFTEREMGE h ACHHANEL, 6, 551 SRS VREHEL) SO A SRS SHERD the

position of thatplacabty f eenmaneticpane sapiicepmaitssheGat(te serafehprsEiyntar eabling the
handling of film frames 50b of the second size %.e., eiﬁhtc“]ches%. FIG. 7A nij FIG.. 7B show the position
of the %rali@@PBBﬁ%Bﬁ%BB’& Ing apparatus 20 Is to fandle, capture, carry, hold, retrieve, and/or

transfer is established, indicated, or determined.

The automatic control mechanism is configured to sense, detect, or determine component
pane size in automatically, substantially automatically, or at least partly automatically. In
15 various embodiments, the automatic control mechanism is coupled to the automatic
sensing device configured to sense, detect, or determine component pane size and/or
shape. The automatic sensing device can include at least one, and in many embodiments a
plurality of, sensor or sensing elements. The automatic sensing device can be carried by
the component pane handling apparatus 20; or disposed external to the component pane
20  handling apparatus 20, for instance disposed at or carried by a component pane loading

station or component pane storage station.

In most embodiments, the position of the plurality of component pane capture elements
100 is dependent upon the size of the component pane 50, more specifically film frame
25 50, that is to be handled, captured, carried, held, retrieved, and/or transferred by the

component pane handling apparatus 20.

A second process portion 520 involves displacing the at least one component pane
capture element 100, and in many embodiments the plurality of component pane capture
30 elements 100, for positioning the at least one component pane capture element 100, and
in many embodiments the plurality of component pane capture elements 100, at an



10capture elements 100 at the third position for enabling the handling of film frames 50c of the third size
(i.e., six inches). The displacement of the at least ong component pane capture element 100, and in many
embodiments the plurality of component pane captu gelements 100, can be facilitated, 15 effectuated,
and/or controlled by the position control mechanism 300. As described above, the position control

mechanism ghehinusiesarget pasitishcomisal ipeahdrisarRARaNéAsdAe RideBtis cantiohmarhanism,
each of the manual control mechanism 320 and the automatic control mechanism configured to provide

an identificaliBMRR 5B RARE iFldfc&idn [ Eamn #ion of component pane size. 20 In several

embodiments of the present disclosure, the displacement of the plurality of component pane capture
elements 100 can be effectuated in a coordinated, substantially coordinated, or synchronized manner. For

instance, in §&Me¥mBHiRIEh B QENECRISHIAR SHothsaP iR oM 29 BP RSl pPa8E SR Wik placement

arm 20Gsof teppkielitoof(26. disnfacanipineat Pandtdae e ell-asracoop MPeRENtPPIsi Gaptise element
100 of the plurality of comé:)on_enté)ane capture elements 100 is_configured to aone of facilitate or effectuate

said coordingf88! Bigai 4apdlipg ah ki, 'EyBrSingteal dfih i érﬂé?]t(,igaﬁ’é‘fﬁh’@n',”&h%%r':r&'a% of the

plurality of digilga@nent shanstROositid meneeeqsioraiitptericonoleast e stapting v eaaidtinaoed

displacement and position of the plurality. of component 30 pane capture elements 100. 30 The
component BLITE AES RGPS Ay R0 96 oA W L e S QL SRR actuator(s)

or servomotef¢sy ifphedie Fi@tng shatace TR RhoWvahicassinoe sishéasierafin) af toaRmitheanturality of
displacement arms 200. In particular embodiments, the c onent pane hangdling apparatus 20 includes
g el SR i e e R e
displacemenrthariirdQ@zef(ilke pixiathesf displacement arms 200 to one of facilitate or effectuate

controlled, coordinated, and/or synchronized displacement and position of the plurality of displacement
arms 200, and hence plurality of component pane capture elements 100. 10 The displacement of the

plurality of campaRrphicearatasilv atlemsents oM krimvepare phpalitycdérdiffe 00, positionsaepables
eneving. aRIBPCHtSr R I H LGSR U chABS A AT op et JGiacd, o "
15  effectuated, and/or controlled by the position control mechanism 300. As described above,
the position control mechanism 300 includes the manual control mechanism 320 and/or
the automatic control mechanism, each of the manual control mechanism 320 and the
automatic control mechanism configured to provide an identification or positive
indication or determination of component pane size.
20
In several embodiments of the present disclosure, the displacement of the plurality of
component pane capture elements 100 can be effectuated in a coordinated, substantially
coordinated, or synchronized manner. For instance, in some embodiments, the connector
belt 350 that interconnects or couples each displacement arm 200 of the plurality of
25  displacement arms 200 as well as each component pane capture element 100 of the
plurality of component pane capture elements 100 is configured to one of facilitate or
effectuate said coordinated or at least substantially coordinated displacement, translation,
and/or rotation of the plurality of displacement arms 200; and hence coordinated or at
least substantially coordinated displacement and position of the plurality of component

30  pane capture elements 100.



15 The displacement of the at least one component pane capture element 100, and in many
embodiments the plurality of component pane captuge elements 100, can be facilitated, effectuated,
and/or controlled by the position control mechanism*300. In particular embodiments wherein the position
control mechanism 300 includes the automatic control mechanism, the displacement of the at least one

component pajae eapiReAtepant L¥herRg2Ghseanirofied ki aisemastecariivale PrRgrany executed on
a computing device (not shown) coupled to the component pane handling apparatus. Each component

pane captur§ ! BRUPBAEAICELAWGA B AL REMIMOSUEE A I or it U A iRl e TRRL RS Galefthed

computer sofiysatRspraginght 2t 200rdfotreassiRAiods thisRideashenera®MPoONent Raneutapture
element 100, and in many embodiments the ﬁlura_lity of component pane capture elements 100, is used

for capturingSPRIGHYENS e EHTRRANG LA Na-RRD 8 S 60 FHAsHA Wa ¥ haskiBified, sensed,

detected, or zisesatingetgizer 28D taT AP PIYIRGE vRGKHMIEE IBCisufsaadhalRprapanent aane 50 (e.g.,
film frame 5Q) for capturingg holdiérig,gcarr ing, retrievin%, or securing the comfponent ane 50 to the

component R hEISaelbp et iR 16 FMse0R ePRfdeRTRIE i TERHAY BoRLRYADF vacuum or
suction force:ggraliestdhroagdshesphuaiyigicugispmedamentantOddzitian befcandrorlading/asfvaried as
desired, for instance depending on the size OlthT ponen gﬁme 50 (e.q., film frame 50) that is to be

:  CO t
captured, caftfBAGEIEN A ), GRA/BT S RLAERH G A I RBPAP BHEN TWE RIERAMS Wibaratus 20.

Although vacuum or suction force is disclosed for capturing, holding, or securing 10 component panes 50
(e.g., film frames 50) to the component pane handling apparatus 20, it wjll be understood that other
mennstBoolel B HRARCHTERs L R IS, DT oOF S2BUiR ESREBBn L SRR G e, firm
frames 50) tplthelitgropaifestmapssitiong lnatsiep positisrifocanthiiesaif vy pomadipanabydeereised within
the scope of the pres isclosure. For instance, the co ent pane capture elements 100 can include
or 15 cary SRR LR B BeF LR A Do B abiENIEh AMIRE HETE T Hicaing or
effectuating fiaptfreanes Boldfef aorepsureimpphesl &P e diffdintisizayes 50) to the component pane
handling apparatus 20. The component pane handling apparatus 20 that is carrying the component pane
50 (e.g., 20 film frame 50) can be displaced, translated, and/or rotated for displacing or transferring the
compongnt [Teedip laetweandfitier anlgesibicnsonoatinape Sygiene elymenne00 pantmhanatgtions. As

cispiacemer SHEBE 55 LS RULFUR S LKA HRBTaCERILH SR REAL O sl o B e
component péfeetbaod|irpdppaaitsiB 2§ the position control mechanism 300. In particular
embodiments wherein the position control mechanism 300 includes the automatic control
mechanism, the displacement of the at least one component pane capture element 100 can
20  be controlled by a computer software program executed on a computing device (not
shown) coupled to the component pane handling apparatus. Each component pane
capture element 100 can be automatically moved according to a preset or pre-

programmed computer software program.

25 In a third process portion, the at least one component pane capture element 100, and in
many embodiments the plurality of component pane capture elements 100, is used for
capturing, picking up, or retrieving component panes 50 (e.g., film frames 50) of the

identified, sensed, detected, or determined size.

30  The plurality of component pane capture elements 100 can include, or can be, a plurality
of vacuum or suction elements 100. The plurality of vacuum elements 100 is configured



Embodiments of the present disclosure relate to apparatuses, devices, systems, processes, and/or
methods for handling, capturing, holding, carrying, retrieving, and/or transferring components, for example
semiconductor components such as film frames, elee% ical components such as printed circuit boards
(PCBs), and solar cells or panels, of multiple 30different sizes. The apparatus includes at least one

component FangopRAkHy e flenpRbrandtiniTans enhedinpoieat pataly @f fompenemesu)gaapture
elements (e.g., two, three, 32 four, or more component pane caPEéure elements), which are displaceable

between a ntRRBEINGs HRLHDG: SEEMENS, EHRVESitIn ¥EHERB oGNP TP A €A% eBniBoHEnt pane

size. The pogsdifpoatiieansn pendiiappsapt rEoelemenishas dliftersntaredetrrmmgd. sppasified, or
designated positions enables capture of component panes of 5corresponding sizes, The displacement

and position BFAHOEBMRSHEM: Yashs b iarecARANEAL)ALNhE MUY Sl idiondriedes ol l chanism.

The positioncganiolcar e il sdndzan \P@ﬁ'éuj%ﬁd@ﬁm@%@ﬂﬁﬁbﬁl@cﬂ@fﬂiﬁmn&ﬁoﬂ@nsmt@ﬂﬂﬁ@ control
mechanism. The manual control 10 mechanism is configured to receive a u_ser-Erovided_or

user-effectu&RSBRPRHA AR Sinidd MnkiftateV o aEI8 HRiRR SHTH PO Ipdnke S, Le&igYansiate said

user-provideshifipririps Riieatak i aoteseanisale e aitpigeppemuand. position of the component pane
capture element(s). The automatic control mechanism is configured to automatically or at least

substantially automatically sense, detect, or determine component pane size; 15and effectuate or and/or
control displageipegh ardResitonsattivn cinRoReiRine ¢ Aol siaMgNiBIdiageduesus@gsed,

e o e OO e S5 1 SBUNE SREREU oseo pone

it will be understood that other means, tools, or mechanisms capable of capturing,
holding, or securing component panes 50 (e.g., film frames 50) to the component pane
handling apparatus 20 can alternatively or additionally be used within the scope of the
present disclosure. For instance, the component pane capture elements 100 can include or
15 carry adhesive elements, gripper mechanisms, or magnetic attraction elements for
facilitating or effectuating capture or hold of component panes 50 (e.g., film frames 50)

to the component pane handling apparatus 20.

The component pane handling apparatus 20 that is carrying the component pane 50 (e.g.,
20  film frame 50) can be displaced, translated, and/or rotated for displacing or transferring
the component pane 50 between different positions, locations, or system component
panes or stations. As described above, the component pane handling apparatus 20 can
include or be coupled to a displacement effector 30 configured to effectuate displacement,
translation, and/or rotation of the component pane handling apparatus 20.
25
Embodiments of the present disclosure relate to apparatuses, devices, systems, processes,
and/or methods for handling, capturing, holding, carrying, retrieving, and/or transferring
components, for example semiconductor components such as film frames, electrical
components such as printed circuit boards (PCBs), and solar cells or panels, of multiple
30 different sizes. The apparatus includes at least one component pane capture element, and
in many embodiments a plurality of component pane capture elements (e.g., two, three,



embodiments of the present disclosure for handling, capturing, holding, carrying, 20 retrieving, and/or
transferring component panes of multiple different sizes removes a need to disrupt, interrupt, or stop the
operation of said apparatus between the capture of ggmponent panes of a first size and the capture of
component panes of a second size. Conventional component pane handling apparatus (e.g., conventional

film frame hgpgiers) aereopansHaie: QidmanehiRar RHBAE) CAATERD arettiRyIRBe N6/ pEdfRBARTQITING 25
component panes of different sizes without a need to disrupt or stop operation thereof for changing

apparatus cOHpBHeRT HHBEH BBSIHPaRiFASh PRt FRBASRBALIREIhE RAFIHIY foParaRsstor
handling, capsnengizearryied.peiiRvinef ahd/ofdhapsientingage Meenaet paNeseEYifiererntisieas.
Accordingly, various embodiments of the present disclosure can be more efficient or effective in handling
component PEFRELIRANEd nSBBRI i CHRGINRAGIROSIHANS L1RhlsCapyre At OBRREENtPABRPAlity of likely,
predetegminegdsrespiadidgislZeemponent sizes or shapes), more cost-effective, and/or 33 simpler in
construction and manufacture than prior systems, apparatuses, devices, or techniques for handling
component panes. In addition to embodiments such as those described above, certain embodiments in 5

accordance g dRelpcesent aigchesiiercanthavenapdiitergninstoapturaletaniigyspintonidrearpyiding
identical, essentially identical, or analogous capabilities with respect tq handling components }hat can
exibit a plulaRe) O UHE P Sl BEHABIIR S dOHN, AR L MR BB A AT plurality of

component pangdlapidtafirmenisitbat areLeopiait taantasilienichiasing srheturandgvieen@simechanism
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as an actuatpleatifiesvinvictoss;an dearaifiggicechfpsaleptivelyio: aregransimebiyiapely-fawadee.g., in
response to a detected for determined com onlint palne size and/or user.in uB t?:@t act Ué)on Qr against
ol it

such spring &BMeH{S% THYaPRY FRoRLGH §PA?8%W§@0?‘HBO?’%F1 é %ﬁﬁ@ 90FMnts from the

first or defauliapesimortociesra0Ry Phsiticonatitisbmsitineanitiorissendiginetetothesnasiidys, where the
second, third, an othe‘rglsositioriﬁ can dis%os the component ga‘?e capture elements closer to each other
o &

than when ttf& 8briptrefieRaHa' dapiire! ntETiFe HREPDs8G HYHIEHIRCPBRABR % Ssecond,
third, ar@l othed péfeidiaas ovedindrivdliffisptanicrttcomp@ositiapesteisizesposbapescRapictdar

embodiments, of the disclosure are described above for addressing at least one .
eslemen (S lS)ase upon sensed? detecte ,and]or (%ecéermmea%omponen pane size.

The ability of the apparatus (i.e., component pane handling apparatus) of various
embodiments of the present disclosure for handling, capturing, holding, carrying,
20  retrieving, and/or transferring component panes of multiple different sizes removes a
need to disrupt, interrupt, or stop the operation of said apparatus between the capture of
component panes of a first size and the capture of component panes of a second size.
Conventional component pane handling apparatus (e.g., conventional film frame
handlers) are not capable of handling, capturing, carrying, retrieving, and/or transferring
25  component panes of different sizes without a need to disrupt or stop operation thereof for
changing apparatus component panes to adapt said conventional component pane
handling apparatus for handling, capturing, carrying, retrieving, and/or transferring
component panes of different sizes. Accordingly, various embodiments of the present
disclosure can be more efficient or effective in handling component panes that can
30  exhibit multiple sizes and/or shapes (e.g., with respect to a plurality of likely,
predetermined, or standard component sizes or shapes), more cost-effective, and/or



of the previously indicated problems. While features, functions, advantages, and alternatives associated

with certain embodiments have been described Withg})the context 25 of those embodiments, other
embodiments may also exhibit such advantages, and-hot all embodiments need necessarily exhibit such
advantages to fall within the scope of the disclosure. It will be appreciated that several of the

above-disclogefhRiruatemstigaioresanthAER0S Sialtpriativpadhereppanaysbs drsiblygrombined
into other different devices, systems, or applications. The above-disclosed structures, features and

functions, 306 MiBYAS T IH R ECRPRRENERANSSous presently unforeseen or unanticipated alternatives,

modifications, variations or improvements thereto that may be subsequently 34 made by one of ordinary
skill in the art, are encompassed by the following claims. 35 Claims 1. An apparatus_comprising: at least

one componth2AARIOR 6 FERAEIRERE SHEY AR RSt HRAEPEE SR 13ih EMARUIRIS  Bne

compongent papsr¢arkIG Bl efeentdispiredadlrkamese a difstmasition eedeshgnding t@isrst
component pane size and a second position corresponding to a second component pane size, the second

component PAREERR MRBHSAL rEteHRMYsIBneMt GAARYS: capabilities with respect to

handling components that can exhibit a plurality of different sizes and/or shapes. For
instance, an embodiment can include a plurality of component pane capture elements that
are coupled to a resilient biasing structure, device, or mechanism having one or more
10  spring elements that are configured to dispose component pane capture elements apart
from each other in accordance with a first or default position. An automatic control
mechanism such as an actuator or servomotor can be configured to selectively or
programmably apply forces (e.g., in response to a detected or determined component
pane size and/or user input) that act upon or against such spring elements in order to
15 transition or translate the component pane capture elements from the first or default
position to a second position, a third position, and/or one or more other positions, where
the second, third, and other positions can dispose the component pane capture elements
closer to each other than when the component pane capture elements are disposed in the
first position. The first, second, third, and other positions correspond to different

20  component pane sizes or shapes.

Particular embodiments of the disclosure are described above for addressing at least one
of the previously indicated problems. While features, functions, advantages, and
alternatives associated with certain embodiments have been described within the context
25  of those embodiments, other embodiments may also exhibit such advantages, and not all
embodiments need necessarily exhibit such advantages to fall within the scope of the
disclosure. It will be appreciated that several of the above-disclosed structures, features
and functions, or alternatives thereof, may be desirably combined into other different
devices, systems, or applications. The above-disclosed structures, features and functions,
30 or alternatives thereof, as well as various presently unforeseen or unanticipated

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



a position control mechanism coupled to the at least one component pane capture element, the position
control mechanism configured to control the displacement 10 of the at least one component pane capture
element between the first position and the second p%g]ition to thereby allow handling of component panes
of the first component pane size and the second component pane size, respectively. 2. The apparatus as
in claim 1, whetRinbihermt ERst@RgrgosRIPIenhale erpteheomiensst by cRapsisgRiag lepshne vacuum
element configured to apply a vacuum force to the component pane to one of facilitate and effectuate
capture of the component pane by the apparatus. 3. The apparatus as in claim 2, wherein the at least one
component pane capture element 20 comprises a plurality of vacuum elements configured to apply a
vacuum force to the component pane to one of facilitate and effectuate capturing of the component pane
by the apparatus, and wherein each vacuum element of the plurality of vacuum elements is displaceable
to a plurality of positions, each of the plurality of positions corresponding to one component pane size of a
plurality of component pane sizes. 25 4. The apparatus as in claim 1, further comprising at least one
displacement arm coupled to the at least one component pane capture element, the at least one
displacement arm configured to one of facilitate and effectuate movement of said at least one component
pane capture element between the first position and the second position. 36 5. The apparatus as in
claim 4, further comprising a manual control mechanism coupled to the at least one component pane
capture element, the manual control mechanism configured to one of control and effectuate movement of
the at least one component pane capture element between the first position and the second position. 5 6.
The apparatus as in claim 5, wherein the manual control mechanism comprises: a selection interface
comprising a first engagement marker and a second engagement marker; and a selector lever
displaceable relative to the selection interface and configured to 10 be engageable with each of the first
engagement marker and the second engagement marker,



wherein engagement of the selector lever with the first engagement marker corresponds to movement of
the at least one component pane capture element tg g’ue first position, and wherein engagement of the
selector lever with the second engagement 15 markg corresponds to movement of the at least one
component pane capture element to the second position. 7. The apparatus as in claim 4, further
comprising anjaikematic control mechanism coupled to the at least one component pane capture element
and configured to 20 automatically detect component pane size, the automatic control mechanism further
configured td-atTEERRRAE ST CURBIGHARY effectuate movement of the at least one component pane capture

element betweest {bgfispeROpHOAMIGINE GREARERAMNOBUIERANINS taivthecdaipsiratgRimponent pane

size. 258. The apparatus as in claim 1, wherein the component pane_comprises one of a film frame, at

least a portion of a $EnAtFRTLARE WATRORIILARS rBLHE elnant dlfSpiarsRlp Pahverica diiet device

package in which ciigsltiglesaertpoagidg. t9a Therppapiwhapanclsire 4ndheRichie ssitipanent pane
comprises a film frame, and 30 wherein the at least one component pane capture element is displaceable

p a
between a plurality S¥ FSSERIEAEGSP E65A79 RMRAIRESPING HatrdBpSRERRY BARARRF B RDESIZ87 10. The

apparatus as in claurfferanberigintHeefiastleasiponencpameaRaNt pane capture element comprises a magnetic
element configured tQ _aﬁply an attractive force to at least a aéfortion of the comﬁonent ane to thereby

effectuate captiRGSHACEBHRAITREFRUHE FOUPES LM Atieash Ot & LOYEiGAPMIR 1, wherein
the at least one corsigat@nt thanmsitiph > ieNeRtEaMPISOR e af & et elppletnrREripping

element, and a captyre element configured to capture the cqmponent pane thereto. ...12. The
~pparalls as in clafthHe G ERSPHFEC2F R Ko FABLIE FITRE BEMHERD LIEHEHPCSHIRNERY a piuraliey
of component panetigagidnelpositive eonfigtsd Howimandinepos disphasemeninestofeere dipgurality of

iti to thereb t t f di lurality of sizes. 13. Th t
i claim 12, whereiRREDSBFEGHEG RAE SR COMPIEES B ECleE BBV 1o the pluralty of

component pane capture elements, the actuator configured to simultaneously displace the plurality of
OOt A e e a1 S ey BRI &t Bt BRSO Bionent pane capture element
15 comprises at least one vacuum element configured to apply a vacuum force to the
component pane to one of facilitate and effectuate capture of the component pane by the

apparatus.

3. The apparatus as in claim 2, wherein the at least one component pane capture element

20  comprises a plurality of vacuum elements configured to apply a vacuum force to the
component pane to one of facilitate and effectuate capturing of the component pane by
the apparatus, and wherein each vacuum element of the plurality of vacuum elements is
displaceable to a plurality of positions, each of the plurality of positions corresponding to
one component pane size of a plurality of component pane sizes.

25
4. The apparatus as in claim 1, further comprising at least one displacement arm coupled
to the at least one component pane capture element, the at least one displacement arm
configured to one of facilitate and effectuate movement of said at least one component
pane capture element between the first position and the second position.

30



20 14. The apparatus as in claim 13, wherein the position control mechanism further comprises a
connector belt coupled to the actuator and to each cgmponent pane capture element of the plurality of
component pane capture elements, the connector bgﬁ‘nconfigured to control the simultaneous
displacement of the plurality of component pane 25capture elements between the plurality of positions.

15. The apparatyg asplt&lains 18 cdherainiheat deapr RN dshipcamntImesraRiAe sy pledality of
displacement arms, and wherein each displacement arm of the plurality of displacement arms carries at

least one colAptef [F3Rk Yeh RAORISANL RANSSCRBIUT E18PIAEa e JBARUEIARAMD! \IRRSARIEAL at least
one compongsHfRANEICRINHES £ hest Saiéer hyfa b wsNacoManarmseiomecivMpinepeirplacement

arms is displaceable along a length of the displacement arm to thereby change the position of said at
least one coRIBBHERIGRRY REMERB e HishPosIHOR-ARNE SPSANY BOSHIRMMIM 13, wherein a relative spatial

positiongg between the component pane capture elements of the plurality of displacement arms defines a
component pane cg{gct)ure area that corresponds to a substantiagé planar component pane surface area.
[

18. The app8ratle APARLSIAT 17PN RS FelaE R aHAL A HELitRAAY SEW BB HSES component pane

capture elements of tRelgiticalitynefretisplacpmenirgas figfinesdar eempangRénang capiuserarea that
corresponds to a standard component pane diameter within a plurality of standard component pane

diameters. 1919PHEMIBAPAIEE a4 claim 17, wherein each component pane capture elements further
comprises a sensog elleeesit keBfidivsidoe ploviteiacee divackl éofipropesrhriaanthgopffig@apoponent

pane relative to each other. 20 20. An aratus for handling components comprising: a plurality of

Compotbnt i GEBREPLE or RO r Lk EARERR B AL 7 oS StHT G g Bmponent

pane capturenaikeprents displaceable between a plurality of positions corresponding to a plurality of

different component gane sizes; a Iural(iéy f dis Iacen]ent arms, %ﬁé:t}.com onent pane capture element
e i%Ip

of the 25 plurality ol SFﬁBbﬁQH? &t ks E4rhiel! P rle plurality of
displacemensarresgomdlateindiaehtrafithobdlsplacameshponsipaantigotied demeinrmmtieatiysdisplace the

plurality of component pane capture elements hetween the plurality of pgsitions tq thereby enable
Capturing of BOTHISh RV AHECET S0P GRaTNG SRIPSIRY SMErEhONR serard;sagageent
15  marker corresponds to movement of the at least one component pane capture element to

the second position.

7. The apparatus as in claim 4, further comprising an automatic control mechanism
coupled to the at least one component pane capture element and configured to
20  automatically detect component pane size, the automatic control mechanism further
configured to at least one of control and effectuate movement of the at least one
component pane capture element between the first position and the second position

depending upon the detected component pane size.

25 8. The apparatus as in claim 1, wherein the component pane comprises one of a film
frame, at least a portion of a semiconductor wafer, solar wafer panel, solar cell panel, and

an electronic device package in which circuit elements reside.

9. The apparatus as in claim 4, wherein the component pane comprises a film frame, and
30  wherein the at least one component pane capture element is displaceable between a
plurality of positions for carrying film frames of a corresponding plurality of sizes.



39 21. The apparatus as in claim 20, further comprising a position control mechanism coupled to the
plurality of component pane capture elements, the p ?ition control mechanism configured to control the
displacement of the plurality of component pane cap?ure elements between the plurality of positions to
thereby enable capturing of 5component panes of the corresponding plurality of component pane sizes.
22. The apparatus as in claim 21, wherein the position control mechanism comprises an
electromechanical actuator configured to displace the Plurality of component pane capture elements. 10

23. The appafatlReAPRVANHADY CltigdinYhe i Al deAT BNARURBARERT RITRSARISFSSTRBEM belt
coupled to thef|sesemecimeitakbrefatYonNgURINS RYYIGIEM afitislaceriens atmasvhpseiidine belt is

configured to one of facilitate and effectuate cogrdinated displacement of the plurality of displacement
arms and coPfedlfoRdRPAYHoBRAM Rt RN IR LAREHRE Rty 108 68%@?%}%&9&%%&%(3

elements. 24ppdrgnapparatus as in claim 21, wherein the position control mechanism comprises a manual
control mechanism coupled to the plurality of displacement arms and the plurality of component pane
capture elements, the manual control mechanism configured to one of 20control and effectuate

displacement 0fthe dppaediiys @6 aissliae Merieasmarang tbapinebitynpbaonipane iancetantute elements.
25. The apparatus as in clairg 24,%er_ein tflgmmanual control m?chanism omprises: a felection interface

comprising £PRERE A GAEmBHERLTKEISTERY 358" SuIEM of [EVER idPth e SBRIYEI 16 B8 the
selection integatiguaatlto@afigieaid@omponent pane thereto.

10
12. The apparatus as in claim 4, wherein the at least one component pane capture element
comprises a plurality of component pane capture elements configured for simultaneous
displacement between a plurality of positions to thereby capture component panes of a
corresponding plurality of sizes.

15
13. The apparatus as in claim 12, wherein the position control mechanism comprises an
actuator coupled to the plurality of component pane capture elements, the actuator
configured to simultaneously displace the plurality of component pane capture elements
between the plurality of positions.

20
14. The apparatus as in claim 13, wherein the position control mechanism further
comprises a connector belt coupled to the actuator and to each component pane capture
element of the plurality of component pane capture elements, the connector belt
configured to control the simultaneous displacement of the plurality of component pane

25  capture elements between the plurality of positions.

15. The apparatus as in claim 13, wherein the at least one displacement arm comprises a
plurality of displacement arms, and wherein each displacement arm of the plurality of
displacement arms carries at least one component pane capture element.

30



be engageable with each of the plurality of engagement markers, wherein engagement of the selector
lever with each engagement marker of the plurality of engagement markers corresponds to displacement
of the plurality of displacement arms and the pluralit %f component pane capture elements to one
30corresponding position of the plurality of positions. 40 26. The apparatus as in claim 21, further

comprising ars autemasisaranérak meanisns courirghtaHbepeatityel diRiRpemepirrwspand the
plurality of component pane capture elements, the automatic control mechanism configured to

automaticall§'BERY: SAHARHPBUEFAPaARIBE AR ABaST Jhe S WBHBo LAY PIRAEMSE A8¥%ATent of the
plurality 5 of fiipipdacgimeaToagaIength R REUTRINM @GN RON eNHRASS CARKIEIRIGTDSINE RFtUReN the

plurality of posjtions. 27. The apparatus as in claim 21, wherein the component pane comprises one of

a film frame 2h19831 Q"% FOMRAN A LLAMHGUIHER Bl Mter, solar wafer panel, solar cell panel, and 10an

electrongc device package in which circuit elements reside. 28. The apparatus as in claim 21, wherein
each displacement arm within the_ﬁ]lurality of displacement arms is selectiv_e_lé displaceable to thereby

adjust a relafife PUsiABRAFEHR SN thEI AT dity WPREH B HEIRYENPRUR AR LIBARG Qe eed o e
apparatus asdmplsient2 banéexgitutbecposéien epriiel pnaalianism dsprrbewiad dmselestivaly displace at
least one component pane capture elemﬁnt of the pluralit B%Hc&g%\ggg ntH ane capture elements along a

longitudinal S2BRANSTHiBBNEEHRLIE AR WIRNIRRESERIS it A SAORABFELY Eectively

adjust a relagiygqeositean 20 between the plurality of component pane capture elements. 30. A method for
handlin% component panes comprising: identifying component pane size of component panes using a
positioﬁ control mechanism, the component pane size being one of a first component pane size and a

18. The apparatus as in claim 17, wherein the relative spatial positioning between the
component pane capture elements of the plurality of displacement arms defines the
component pane capture area that corresponds to a standard component pane diameter
within a plurality of standard component pane diameters.
15

19. The apparatus as in claim 17, wherein each component pane capture elements further
comprises a sensor element configured to provide a feedback for proper balancing of the
component pane relative to each other.

20  20. An apparatus for handling components comprising:

a plurality of component pane capture elements configured to capture component
panes, the plurality of component pane capture elements displaceable between a plurality
of positions corresponding to a plurality of different component pane sizes;

a plurality of displacement arms, each component pane capture element of the

25  plurality of component pane capture elements carried by one displacement arm of the
plurality of displacement arms, wherein the plurality of displacement arms is configured
to automatically displace the plurality of component pane capture elements between the
plurality of positions to thereby enable capturing of component panes of the
corresponding plurality of component pane sizes.

30



25second component pane size, the first component pane size different from the second component pane
size; and displacing at least one component pang capture element of a component pane handling
apparatus to one of a first position corresponding to ?ﬁe first component pane size and a second position
corresponding to the second component pane size, the 30 component pane handling apparatus

configured t@canyCapReaastRanceaimash qlhefircdtpmmenenppaienizenid thechanrns

component pane size. 41 31. The method as in claim 30, wherein the position control mechanism

comprises aGAAHEdI GortioI IR CBIBEND RAREA CRRILE A TERTDO HE F0SHIORaFRIKO klement, the
manual contreédnaabaninfeRné@useebiaret krstiisprehtanted ardppifantyase bshsiasenanktof the at

least one component pane capture element between the first position and the second pagsition. 32. The

method as ifHHF P1eRREFhFWERRRTING RISFAHBN &St PAHEAS S rBEFRPGHRIALIRITERIEEA%h Hes receiving

a user imput aehpativet phHee PP eneaipatmh§igRIMAtNer tOmpantal sanimiesechanism, the manual
control mechanism configured to translate the user input into displacement of the at least one component

pane capture element to the first position and the second position. 33. The method as in claim 32,
wherein the pranugé egpsiativasharisimcampineesin the selriiivtontelfasrieamptistigprifEshangagement

marker and 3Igc(?t?grrr]1gc g % Fna]((:atﬂgtrgra r(l:(c()erﬁiaﬂr%d to displace the plurality of component pane
capture elements.
10
23. The apparatus as in claim 22, wherein the position control mechanism further
comprises a belt coupled to the electromechanical actuator and to the plurality of
displacement arms, wherein the belt is configured to one of facilitate and effectuate
coordinated displacement of the plurality of displacement arms and corresponding

15  coordinated displacement of the plurality of component pane capture elements.

24. The apparatus as in claim 21, wherein the position control mechanism comprises a
manual control mechanism coupled to the plurality of displacement arms and the plurality
of component pane capture elements, the manual control mechanism configured to one of
20  control and effectuate displacement of the plurality of displacement arms and the

plurality of component pane capture elements.

25. The apparatus as in claim 24, wherein the manual control mechanism comprises:
a selection interface comprising a plurality of engagement markers; and
25 a selector lever displaceable relative to the selection interface and configured to
be engageable with each of the plurality of engagement markers,
wherein engagement of the selector lever with each engagement marker of the
plurality of engagement markers corresponds to displacement of the plurality of
displacement arms and the plurality of component pane capture elements to one

30  corresponding position of the plurality of positions.



a selector lever displaceable relative to the selection interface and configured to be engageable with each
of the first engagement marker and the second engagement marker, 20wherein the user input effectuates
engagement of the selector lever with one of the first engagement marker and the second engagement

marker to thereby effectuate displacement of the at least one component pane capture element to one of

the first positigh AfRd dhgarRaond ROTHOR BEPREINEIoRIkiINdEMRIartkas HdMdMmalnuhiarein the
position control mechanism cogﬁl{ises an automatic control mechanism coupled to the at least one

component 5aHR'RA R D% BN AlsBlAcRireb ArBIsith skl Bl Gl QABRANEH R8Iy detect

and identify Haptaemipanentpaeastemdhie aHenIatieceantsnl tartiamréantoldlthehgraligueddoaat least one
of control and effectuate movement of the at least one component pane capture element 30to one of the

first position PR URHIP FEHBAHERRIRG LRSIl Qb rltae e MOYRRAPhah W& Rraly 35 The

method Rs iIvEGEEPIRNEREERIstRRICHRN pRIENEPENEL RRdABRD FPR A HFCORTEINE DHatvasURLOr
configured to automatically displace the at least one component pane capture element between the first

position and RHELEE AR AELRMN based upon Sidentified component pane size. 36. The method as in
claim 35, wherein the component pane handling apparatus comprises at least one displacement arm
coupled to the at Jeast one component pane cEgture element, the at least one_displacemerrﬁ)ifI arm

configured t& bnEGABRMELS 2N 10 ety HRCHLD REFARINCSP B S UG SRS RE L 8RS S At Bane capture

element betiaaie theléast aporieswic pesiiconductor wirermelapd/aeinaiaimaclar valesairIthe¢omponent

ane handling apparatus comprises a connector belf coupled to the actuator the at least one
gisplacjéine %agf%%té%c devmePpac agein wr}uch circult elements re5|dee.

28. The apparatus as in claim 21, wherein each displacement arm within the plurality of
displacement arms is selectively displaceable to thereby adjust a relative position
between the plurality of component pane capture elements.
15

29. The apparatus as in claim 21, wherein the position control mechanism is configured
to selectively displace at least one component pane capture element of the plurality of
component pane capture elements along a longitudinal axis of a displacement arm within
the plurality of displacement arms to thereby selectively adjust a relative position

20  between the plurality of component pane capture elements.

30. A method for handling component panes comprising:
identifying component pane size of component panes using a position control
mechanism, the component pane size being one of a first component pane size and a
25 second component pane size, the first component pane size different from the second
component pane size; and
displacing at least one component pane capture element of a component pane
handling apparatus to one of a first position corresponding to the first component pane
size and a second position corresponding to the second component pane size, the
30 component pane handling apparatus configured to carry component panes of each of the

first component pane size and the second component pane size.



15 the at least one component pane capture element, the connector belt configured to effectuate
coordinated displacement of the at least displacement arm and hence the displacement of the at least
one component pane capture element between the fifst and second positions. 20 38. The method as in
claim 30, wherein the at least one component pane capture element comprises at least one vacuum
element configured to apply a vacuum force to the component panes to one of facilitate and effectuate
carrying of the component pane by the component pane handling apparatus. 25 39. The method as in

claim 30, wheteihfh &ETRB AT piHB FOmPHeEib e AR FARER! REREPSHOFABIPEFES 2
semiconduciagvaiefoetamveefan RANEb BN eethPanRladrh@aRIRTieN GaRY €D RAE kRGRER Which circuit

elements resjde. 40. The method as in claim 30, wherein the component pane comprises a film frame,

and 30 wher ARHRl SR e RErARRISEh CPRHEUED iR L IL6RRNETE REpFQRUhIA BRI ESH A Iurality of

positions fordigsrtaendhn dramesapflsasoisas psumiioaidit iRty ehptars.cBmédt Daevseathies aissin claim 30,
wherein the at least one component pane capture element comprises a magnetic element configured to

apply an attBIVaTGREHS 5£5834P9 8 on of the component pane to thereby effectuate carrying of the

component pane by the 5 component pane handling apparatus. 42. The method as in claim 30, wherein

the at least qne comﬁilorpfnt ane m ture element comprises one of an adhesive element, a gripping
elhrdh e SRRy gt

element, and4 46t ded RS 4T tBLUXIAB SIBIINSAL A 168 ARCaFRR od as in
claim 36, wheieds tuenptileastcepiviegnaposenhpanmaiptive sfemerbagonsiresaadolizaliyaofheomponent
pane capture elements, and wherein relative spatial position hetween the_plurglity of component pane
Capturd blon T AL EETHHIOREh e D Lk e L TR DR T B o RSPl
component paaeispiaictoadmladdmditeomeihiad laasinopkaicardponenereinetieptaletvlerapatiad fresition
between the plurality .of cog;gfﬁnent ne caé)ture elements defines the component pane capture area that

correspondsf BEPLILAY Q%"lté Biameter within a plurality of standard component pane
diameters. 45. The method as in claim 36, further comprising providing a feedback for proper balancing

S S 2. DR AR e TR e g one sersor
15 a selection interface comprising a first engagement marker and a second
engagement marker; and
a selector lever displaceable relative to the selection interface and configured to
be engageable with each of the first engagement marker and the second engagement
marker,
20 wherein the user input effectuates engagement of the selector lever with one of
the first engagement marker and the second engagement marker to thereby effectuate
displacement of the at least one component pane capture element to one of the first

position and the second position respectively.

25  34. The method as in claim 30, wherein the position control mechanism comprises an
automatic control mechanism coupled to the at least one component pane capture element,
the automatic control mechanism configured to automatically detect and identify the
component pane size, the automatic control mechanism further configured to at least one
of control and effectuate movement of the at least one component pane capture element

30 to one of the first position and the second position depending upon the detected

component pane size.
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35. The method as in claim 30, wherein the component pane handling apparatus
comprises an actuator configured to automatically displace the at least one component
pane capture element between the first position and the second position based upon

identified component pane size.

36. The method as in claim 35, wherein the component pane handling apparatus
comprises at least one displacement arm coupled to the at least one component pane
capture element, the at least one displacement arm configured to one of facilitate and
effectuate displacement of the at least one component pane capture element between the

first and second positions.

37. The method as in claim 36, wherein the component pane handling apparatus
comprises a connector belt coupled to the actuator, the at least one displacement arm, and
the at least one component pane capture element, the connector belt configured to
effectuate coordinated displacement of the at least displacement arm and hence the
displacement of the at least one component pane capture element between the first and

second positions.

38. The method as in claim 30, wherein the at least one component pane capture element
comprises at least one vacuum element configured to apply a vacuum force to the
component panes to one of facilitate and effectuate carrying of the component pane by

the component pane handling apparatus.

39. The method as in claim 30, wherein the component pane comprises one of a film
frame, at least a portion of a semiconductor wafer, solar wafer panel, solar cell panel, and

an electronic device package in which circuit elements reside.

40. The method as in claim 30, wherein the component pane comprises a film frame, and
wherein the at least one component pane capture element is displaceable between a

plurality of positions for carrying film frames of a corresponding plurality of sizes.
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41. The method as in claim 30, wherein the at least one component pane capture element
comprises a magnetic element configured to apply an attractive force to at least a portion
of the component pane to thereby effectuate carrying of the component pane by the

component pane handling apparatus.

42. The method as in claim 30, wherein the at least one component pane capture element
comprises one of an adhesive element, a gripping element, and a capture element

configured to hold the component pane thereto.

43. The method as in claim 36, wherein the at least one component pane capture element
comprises a plurality of component pane capture elements, and wherein relative spatial
position between the plurality of component pane capture elements defines a component
pane capture area that corresponds to a substantially planar component pane surface area.

44. The method as in claim 43, wherein the relative spatial position between the plurality
of component pane capture elements defines the component pane capture area that
corresponds to a standard component pane diameter within a plurality of standard

component pane diameters.

45. The method as in claim 36, further comprising providing a feedback for proper
balancing of the component pane carried by the component pane handling apparatus
using at least one sensor coupled to the at least one component pane capture element.



