END HANDLER BACKGROUND [0001]End handler described herein is widely used in handling or
transferring of a film frame in semiconductor manufacturing process. [0002]The end handler is
normally coupled to a robotic arm of a wafer manufacturing tool (such as wafer dicing tool and wafer
inspection tool) to handle and transport these film frames. At this stage, finished processed whole
wafers would have been attached onto film firNB3HANDIl@mRrame consists of a rigid frame, usually
made of steel, with a circular see through portion patched with a thin film where the whole processed
wafer would be attached. After mounting on tBaGIRGROWN hese wafers on film frames would be
loaded into cassettes to allow for the next stage of processing of the wafers, which could involve

dicing, infgoedting for defectaratiéesidacrifdiehersirhangidely usseditohaatliagdunioatbitiegefiwfilrames
and to move one or more film frames from one position to another. [0003]Conventionally, end handler
includes atteaft temitiogdustiomsampactinghgharodlisyg or holding an article, such as a film frame. These

fingers are equipped with vacuum pads of various designs. In one conventional design, the vacuum
pads consist of tiny openings on the surface of the end handler that suck against the metal frame of
the film frame. In another, the vacuum pads consist of protruded vacuum pads having upward facing
openingd00ita]a raisedTieight! idbrehee>itencisriadlyosu phel tap oralopier ssorfefe ofdffee madufactdiengo
suck against the film of the film frame. In these conventional designs, when vacuum pressure is
applied thoolu@futheatinyadgredicing itothenacualsr pasizctiey footp oot harftbédant: eatspofitnthésnféduring
handling and transportation from one point to another in the wafer processing tool.
frames. At this stage, finished processed whole wafers would have been attached onto film
frames. The film frame consists of a rigid frame, usually made of steel, with a circular see
through portion patched with a thin film where the whole processed wafer would be attached.
After mounting on the film frame, these wafers on film frames would be loaded into cassettes to
allow for the next stage of processing of the wafers, which could involve dicing, inspecting for
defects or testing. The end handler is used to load and unload these film frames and to move

one or more film frames from one position to another.

[0003] Conventionally, end handler includes at least two fingers for supporting, handling
or holding an article, such as a film frame. These fingers are equipped with vacuum pads of
various designs. In one conventional design, the vacuum pads consist of tiny openings on the
surface of the end handler that suck against the metal frame of the film frame. In another, the
vacuum pads consist of protruded vacuum pads having upward facing openings with a raised
height which extends beyond the top or upper surface of the end handler to suck against the film
of the film frame. In these conventional designs, when vacuum pressure is applied through the
tiny openings in the vacuum pads, they purport to hold the entire film frame during handling and

transportation from one point to another in the wafer processing tool.
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[0004]The use of end handlers with conventional vacuum pads as described above gives rise to
several problems. In the case of vacuum pads sucking against metal frame, the non-pliable metal
surface of the film frames does not allow for creation of an effective vacuum seal for vacuum suction to
hold down the film frame. [0005]In the case of protruded vacuum pads, the portions of the film in

contact vjiipodie protruttad wcotienddbgisiveis oueTthne betomevisieversialy distescstoaoeiergad.
Further, the use of protruded vacuum pads increase the overall thickness of the end handlers and

increasesishadldéeeity pfdbresesdingre siaadel d sarsatisader uakitiingddimstrames . fidneesthedeya-film
frame cassette contains up to 25 wafers, and the space between the film frames in the cassette is only

betweendiabie tnefalvinfhogndnkid filiarfeancthis gamobellvacfornataitiols ohade ffewmiler ardumeaeen with
a smaller gap towards the centre of the film frame because of the attached wafer weighing down the

film. Thefoseaaliprotuctizoh vaboliipadsHadieasesite overall thickness of the end handler which
makes accessing the cassette, already a very delicate operation even more so. Any mistake in its
access will cause damage to the attached valuable wafers and to the end handler itself. In some
cases, it may be necessary to leave alternate slots of the film frame empty to facilitate easier access of
the end aoe@r for retrietta casoafimgtribes vezanamthadGabegivetionsif taviilto eceractdedhniore
often resulting in more down time of the automated tool. This affects overall efficiency. [0006]However,
the mostpgrofradethtvseaknpadsol il mmntiereticrtainoke gigvsris ihatiisieydal sudefdnmed haiogheeake
suction force. The conventional designs involving the application of vacuum force through tiny holes on
the vacuusa pagsofvwitetheaquatrythed otcnesjedinectlyess) hthétkhessilofi tife @nthrantitas fadnmokddes film
frame which do not provide a strong enough vacuum force to hold the film frame in place. The inability
to apply thiadiHienkby gl suatcesdioce istapdatit wzadyts doifiband hwigefilthefsenfden fiEimestandse thiloe
moved at higher speeds. At higher speeds, without a strong or stronger vacuum force, the film frame
will slide foardecgassitiehutetaein giprém2p aveder.s| GO0 A}er opadb &dtwegoihg tlistdissias, it thedeassatdeido
provide an end handler that can

only between 5 mm to 8 mm. In many instances, this gap between wafers is made smaller and

uneven with a smaller gap towards the centre of the film frame because of the attached wafer

weighing down the film. The use of protruded vacuum pads increases the overall thickness of

the end handler which makes accessing the cassette, already a very delicate operation even more

so. Any mistake in its access will cause damage to the attached valuable wafers and to the end

handler itself. In some cases, it may be necessary to leave alternate slots of the film frame empty

to facilitate easier access of the end handler for retrieval or loading. This means that cassette

would have to be re-loaded more often resulting in more down time of the automated tool. This

affects overall efficiency.

[0006] However, the most important weakness of all conventional designs is that they all
suffer from having weak suction force. The conventional designs involving the application of
vacuum force through tiny holes on the vacuum pads (whether protruded or not) directly against
the film of, or the metal frame of, the film frame which do not provide a strong enough vacuum

force to hold the film frame in place. The inability to apply a large enough suction force is
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efficiently and speedily handle a film frame securely without any of the problems associated with
conventional systems described above. SUMMARY [0008]Embodiments herein generally relate to an
end handler and method of handling a film frame.The following description is applicable to the stage
where the film frame with wafers mounted have been loaded into a cassette ready for the next stage of

semicongaaionlarinsigaticiry wiasesr{difiing fiaspediior e testingedtat) h[GRI9ddeiendiarigher of
the present invention includes a lower support portion that connects to a tool and a support portion for

supportingeadidwiting e ey wnteongesugieatings firee tHd 6 Iavprertt poilichdecudrspafapyre base
section with extension sections (or fingers) extending from the support base section and at least one
vacuum peitigtraigpstigghort surface to facilitate the adherence of the film frame against the support
surface when the vacuum source is activated. [0010]A key feature of the present invention relates to
the design of the vacuum port on the end handler. The at least one vacuum port includes at least one
reservoir with the at least one

[0007] From the foregoing discussion, it is desirable to provide an end handler that can

efficiently and speedily handle a film frame securely without any of the problems associated

with conventional systems described above.

SUMMARY
[0008] Embodiments herein generally relate to an end handler and method of handling a
film frame.  The following description is applicable to the stage where the film frame with
wafers mounted have been loaded into a cassette ready for the next stage of semiconductor

manufacturing process (dicing, inspection or testing, etc.).

[0009] The end handler of the present invention includes a lower support portion that
connects to a tool and a support portion for supporting a film frame (not shown) on a support
surface. The support portion includes a support base section with extension sections (or fingers)
extending from the support base section and at least one vacuum port on the support surface to
facilitate the adherence of the film frame against the support surface when the vacuum source is

activated.

[0010] A key feature of the present invention relates to the design of the vacuum port on the
end handler. The at least one vacuum port includes at least one reservoir with the at least one
vacuum opening disposed near to the side of the walls of the reservoir. The reservoir is a

shallow indentation (recess) from the surface of the end handler and has a surface opening which
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vacuum opening disposed near to the side of the walls of the reservoir. The reservoir is a shallow
indentation (recess) from the surface of the end handler and has a surface opening which comes into
contact with the film of the film frame when the latter is loaded on the end handler. Disposal of the at
least one vacuum openings near to the walls of the reservoir allows the film above near the edge of

the reseny@iidoihe edatiitalitsunketl o mwfiis dgaiesi/te edkgrieiicloagedvoir théteputhaisending
too much the film covering the reservoir at the centre. The area of surface opening is many times the

area of tiisppedlingsief dhéeusconsvanemngssnihgs sizerabthe suufrcef abendsgredithe legetoifilm
depends on the pliability of the film (or other pliable material) of the film frame. It should not be too

large as thoauseathtbdibtigodfainueiedistetidbe eftsutivayds oikial thewesardsiggaihishtimaylgedfabghe
surface area for suction if the film touches the base of the reservoir. [0011]Another embodiment of the

present irsgentmnvatieiugistofdingrger messrvor filheovdesigat} tikativad at ikasicate. pdtdsimachaving
a top surface which is about coplanar with the top surface of the end handler. In the presence of the at

least onespdiatéstardirtgdssitdmyvairotibarsaseiwropegatgeoitiib thewsiteopatiagy. tMd@sitdsatid,
forms a ported groove which is a substantially continuous open channel that substantially surrounds
the at leasirfane guetiisjeofcthamesatvisinsiepaedy aouhepdipbilitgohthiedipar{edqhepptiablb enatetiad) gfoove
gives support to the film and prevents distension of the film of the film frame while vacuum is applied
through tthe fibridchgrmoviesHOdliZjdhieeiindgrgt abjectaisththelbidrete fnd odicheditseisdiml idovaaseartihe
surface area through which a vacuum is applied. The above embodiments of present invention of
vacuum puashef tteerend ancdhemalloeduter thacunfacko aceadbthasthou uhithepiimmgs thdsettsgrascantly
augmented through simple hydraulic principles; the area of the surface opening of each reservoir and
the surfatte sesa\afithe channel opening of the ported groove that substantially surrounds the at least
one port island is many times the area of the opening of the vacuum hole. This relatively

[0011] Another embodiment of the present invention is the use of a larger reservoir

(when desired) that has at least one port island having a top surface which is about coplanar with

the top surface of the end handler. In the presence of the at least one port island, the side walls

of the reservoir, together with the side walls of the port island, forms a ported groove which is a

substantially continuous open channel that substantially surrounds the at least one port island;

and at least one vacuum opening in the ported groove. The ported groove gives support to the

film and prevents distension of the film of the film frame while vacuum is applied through the

ported groove.

[0012] The principal object of the above embodiments is to increase the surface area
through which a vacuum is applied. The above embodiments of present invention of vacuum
ports of the end handler allows for vacuum force of the vacuum openings to be significantly
augmented through simple hydraulic principles; the area of the surface opening of each reservoir
and the surface area of the channel opening of the ported groove that substantially surrounds the

at least one port island is many times the area of the opening of the vacuum hole. This relatively
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larger area of the surface opening of the reservoir and the ported groove compared to the vacuum
opening, increases significantly (multiplies) the effective suction force otherwise applied by an at least
one vacuum opening if they had been applied directly onto the film of the film frames. [0013]The
ported groove and reservoir are fluidly in communication with the vacuum source through the vacuum

openingdafgéritha isfennseivalele phainthefelemenissif thel aroyerembativessvinpaay be tharedummereate
other embodiments of the invention. In one embodiment, the at least one reservoir may contain one or

more poidpstangsinthiasaadighithead ye@siiopHogsacvsmifeativepottistafuiscfotheavizenipplied hparied
groove around the port islands. At least one vacuum opening is disposed in the ported groove, the at

least ondestunenvenemngpbeing ifltidly hadcbeamapptiaticlivaeilly ahtealst €ihe vathfilrsdrioes.In one
embodiment, the at least one port island in question contains at least one reservoir with the at least
one vacuum opening that is fluidly communicating with the vacuum source to enhance the suction
force of the respective vacuum ports as a whole. In one embodiment, the vacuum ports could present
itself as §09ad¢s of disTraipoesdrynim,/Endtil atdenstioaee adgidiymiopeninghibad dmevitre therimatemof the
port island, forming a discontinuous ported groove. It is conceivable that in each of the above
embodinsentse theotggpdetive wanlapenpayts could include multiple port grooves (in all its variations)
fanning out concentrically if so desired, again, to increase suction force being applied through the
increased area provided by the continuous channel openings of the ported groves or discontinuous
reservoirs. [0015]These embodiments, along with other advantages and features herein disclosed, will
become Hji{ddient throlgis ehereivabltottae tiod @beimgnie sértht cab@red dimd @l owmie angin gedvavvedgs
Furthermore, it is to be understood that the features of the various embodiments

create other embodiments of the invention. In one embodiment, the at least one reservoir may

contain one or more port islands. The wall of the at least one reservoir and port islands form a

continuous ported groove around the port islands. At least one vacuum opening is disposed in

the ported groove, the at least one vacuum opening being fluidly in communication with at least

one vacuum source. In one embodiment, the at least one port island in question contains at least

one reservoir with the at least one vacuum opening that is fluidly communicating with the

vacuum source to enhance the suction force of the respective vacuum ports as a whole. In one

embodiment, the vacuum ports could present itself as a series of discrete reservoirs (with at least

one vacuum opening) that line the perimeter of the port island, forming a discontinuous ported

groove. It is conceivable that in each of the above embodiments, the respective vacuum ports

could include multiple port grooves (in all its variations) fanning out concentrically if so desired,

again, to increase suction force being applied through the increased area provided by the

continuous channel openings of the ported groves or discontinuous reservoirs.

[0015] These embodiments, along with other advantages and features herein disclosed,
will become apparent through reference to the following description and the accompanying

drawings. Furthermore, it is to be understood that the features of the various embodiments
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described herein are not mutually exclusive and it is conceivable that further other embodiments could
be created that involve other permutations and combinations of any of the features of the above
embodiments. BRIEF DESCRIPTION OF THE DRAWINGS [0016]In the description that follows, like
parts are marked throughout the specification and drawings with the same reference numerals,

respectivgiscridse Héreidrawingmaredpi ekalysive sudle icoopbasishiesicadugerewiyheingdimeat upon
illustrating the principles of the invention. Various embodiments of the present invention are described

with refecgnte e theafed akdanhvshuwiogripenthiahtibig.chéloomibiantiontbeameof aicafegorkkbandier with
vacuum port of present invention; Figs. 2al - 2a4 show a series of embodiments of vacuum ports
comprisiagosleaiodiraergservoir; Fig. 2b shows an embodiment of a vacuum port comprising a
reservoir and port island; Fig. 2c shows an embodiment of a multi-port island vacuum port; Fig. 2d
shows an embodiment of a vacuum port comprising of the basic configuration of the at least one port
island with at least one reservoir in concentric arrangement; Fig. 2e shows an embodiment of a
vacuum port comprising of the IBRIEEQHESORIPANONtDE JHEABRMAN/ IREESVoir with a port island in
concentric arrangement;

[0016] In the description that follows, like parts are marked throughout the specification
and drawings with the same reference numerals, respectively. Also, the drawings are not drawn
to scale, emphasis instead generally being placed upon illustrating the principles of the invention.
Various embodiments of the present invention are described with reference to the following

drawings, in which:

Fig. 1 shows an embodiment of an end handler with vacuum port of present invention;

Figs. 2a; — 2a4 show a series of embodiments of vacuum ports comprising at least one reservoir;
Fig. 2b shows an embodiment of a vacuum port comprising a reservoir and port island;

Fig. 2c shows an embodiment of a multi-port island vacuum port;

Fig. 2d shows an embodiment of a vacuum port comprising of the basic configuration of the at
least one port island with at least one reservoir in concentric arrangement;

Fig. 2e shows an embodiment of a vacuum port comprising of the basic configuration of the at
least one reservoir with a port island in concentric arrangement;

Fig. 2f shows an embodiment of a vacuum port comprising a plurality of reservoirs forming a
discontinuous ported groove;

Fig. 29 shows an embodiment of a vacuum port comprising a plurality of reservoirs forming a
discontinuous ported groove;

Fig. 2h shows an embodiment of a vacuum port comprising a plurality of reservoirs forming a
discontinuous ported groove with the plurality of reservoirs having different shapes;
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Fig. 2f shows an embodiment of a vacuum port comprising a plurality of reservoirs forming a
discontinuous ported groove; Fig. 2g shows an embodiment of a vacuum port comprising a plurality of
reservoirs forming a discontinuous ported groove; Fig. 2h shows an embodiment of a vacuum port
comprising a plurality of reservoirs forming a discontinuous ported groove with the plurality of

reservoirsipayingnheliftesandrabegiess it age /afukin bigt 20aimWwngra enpgitynentestavire formiporta
comprising a plurality of reservoirs forming a discontinuous ported groove each having at least one

vacuum dpesmgiubis. ptjreftbyrecdue eashodimenitdéasvassivacpent sgemipygsing a plurality of reservoirs in
concentric arrangement; Fig. 3 shows a film frame that may be handled by an embodiment of present

end handigy, Highdhsowsrbdidimbranog anaiedior gatheseatptiziag eplocdimeftredeanoiizdhententridg. 5
shows a top view of a process in which an end handler is employed to load or unload film frames from
a cassettgraagehtontontain and transport the film frames; and

Fig. 3 shows a film frame that may be handled by an embodiment of present end handler;

Fig. 4 shows a film frame mated or adhered to an embodiment of an end handler;

Fig. 5 shows a top view of a process in which an end handler is employed to load or unload film

frames from a cassette used to contain and transport the film frames; and

Fig. 6 shows an embodiment of a cassette holder with film frames.

DETAILED DESCRIPTION
[0017] The present disclosure relates to an end handler used to facilitate the handling and

transporting of film frame to and from a cassette in a semiconductor manufacturing process.

[0018] The end handler is preferably formed of suitably a rigid material (usually steel)
sufficiently strong to support the film frame which carries on its film a suit of dies or a whole

wafer.

[0019] Fig. 1 shows a preferred embodiment of an end handler 100 used in a semiconductor
process or tool to handle or transport a film frame. The end handler 100 includes a lower support
portion 110 that has coupling slots 114 to connect to a tool (not shown) and a support portion
120 for supporting a film frame (not shown) on a support surface 125. The support portion 120
of the end handler consists of a U-shaped portion, having a support base section 120a and finger
or extension sections 120b; and 120b, extending therefrom to give support to the film frame, and

at least one vacuum port (142,, 142y, 142, 1424 and 142,) on the support surface to facilitate the
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Fig. 6 shows an embodiment of a cassette holder with film frames. DETAILED DESCRIPTION
[0017]The present disclosure relates to an end handler used to facilitate the handling and transporting
of film frame to and from a cassette in a semiconductor manufacturing process. [0018]The end handler
is preferably formed of suitably a rigid material (usually steel) sufficiently strong to support the film

frame whighegeritiedothisiitm fashit jaiies bieaswipole waface[Q03Htidng shivevan poedeitednd/or
embodiment of an end handler 100 used in a semiconductor process or tool to handle or transport a
film framgarddpereatibhandler 100 includes a lower support portion 110 that has coupling slots 114 to
connect to a tool (not shown) and a support portion 120 for supporting a film frame (not shown) on a
support surface 125. The support portion 120 of the end handler consists of a U-shaped portion,
having a support base section 120a and finger or extension sections 120b1 and 120b2 extending
therefronjo@eg)ve sepp@tdwmihe ditypicamiginaichaiel@ast oAe stemnpomheofilfi 42eel Hdude$Za 1k and

142e) on the support surface to facilitate the
210. The frame is a ring shaped frame having an opening 215 therein which holds a film. For
example, film frames may be of different sizes and shapes to accommodate different sized and
shapes wafers. Although the present embodiment shows the support portion 120 of the end
handler 100 to have a U-shaped extension portion, it is conceivable that other shapes of the
extension is possible or may be desired corresponding to the shape and size of the film frame so

long as it is able to provide the necessary support to the film frame during the operation of the

end handler.

[0021] The opening 215 includes a polymer film 220 for attaching and supporting a wafer.
The polymer film, for example, includes at least one surface which is tacky. The tacky surface
or mounting surface, for example, is the surface on which a wafer is attached. The tacky surface
facilitates holding the wafer on the polymer layer. Depending on the stage of processing, the
wafer may be diced. For example, the wafer may be diced or singulated into individual devices

or dies. In other embodiments, the wafer is un-diced.

[0022] Fig. 4 shows an embodiment of an end handler 100 with a film frame 200 mounted
thereto. When the film frame 200 is being retrieved onto the end handler 100, the film frame
200 may be aligned by suitably placed registering elements 134, and 134, on the end handler 100
that couple with the corresponding aligners 230 on the film frame. However, during such
retrieval by the end handler, actual registration by the registering elements may not be strictly

necessary as the end handler is moved to a pre-determined position with respect to the film frame
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adherence of the film frame against the support surface 125; during retrieval, loading and/or
transportation. [0020]Fig. 3 shows a typical film frame 200. As shown, the film frame includes a frame
210. The frame is a ring shaped frame having an opening 215 therein which holds a film. For example,
film frames may be of different sizes and shapes to accommodate different sized and shapes wafers.

Althoughithg@tasestee mivbdimendt sl iberevepat pastise-de@miitiee positiemdies J8§utenhayiesa
U-shaped extension portion, it is conceivable that other shapes of the extension is possible or may be
desired correspordingita4be woaht lendnsize-abtheniihetiamedio loogtiandt igitbledeeprayidestikad
necessary support to the film frame during the operation of the end handler. [0021]The opening 215
includes lsapolyimeiifisni2 20nonaticativngadtrdtsel podytieg & iwade the el mpolsemer itven fiieexonpte js
includes at least one surface which is tacky. The tacky surface or mounting surface, for example, is the
surface citiviatel @ efifet istathealned. The tacky surface facilitates holding the wafer on the polymer
layer. Depending on the stage of processing, the wafer may be diced. For example, the wafer may be
diced or singulated into individual devices or dies. In other embodiments, the wafer is un-diced.
[0022]Fig. 4 shows an embodiment of an end handler 100 with a film frame 200 mounted thereto.
When th¢oliza]frami BQtbssibring cetfigues thakupperepdrtiand2y dOhetbedfantiiametd@heraydpes
aligned by suitably placed registering elements 134a and 134b on the end handler 100 that couple
with the aad sizes ol ey dldikensrag @ oofthigfbtem fidiapesidouvezes sdciiiag ssware retcavalulbar tbiecia
handler, actual registration by the registering elements may not be strictly necessary as the end
handler isrmosaedeperdprg-areteersiaped pogitidiinyittaresipciod tatkdéetilor frampoitedhd@ ltassebtet Waben
end handler is moved to this pre-determined position, the vacuum ports 142i, 1422 and 1423 would be
in pre-depertionel®Gdr ftergrdophdian s ovitiyuespedttia treeavitidaodien andirgen coexteusicasectioh the
polymer film of the film frame when the vacuum is activated to effect retrieval.

120b; and 120bs.

[0024] A vacuum network 146 comprising embedded vacuum grooves or channels (146a,
146b, 146¢ and 146d) within the end handler 100. The vacuum network 146 may extend from
lower mating portion 110 to the support portion 120. The vacuum network 146 is fluidly
communicable with a vacuum source. Although in the present embodiment, the embedded
grooves or channels (146a, 146b, 146¢ and 146d) are shown only near the base of the support
portion 120a, it is conceivable that the network of vacuum grooves or channels (146a, 146b,
146¢ and 146d) may run along the length of extension sections 120b; and 120b; or be located in
any other part of the end handler if so desired or necessary where vacuum ports may be located.

More than one vacuum source may be provided to the end handler.

[0025] Fig. 5 illustrates the top view of a process 400 in which an end handler 100 is
employed to load or unload film frames 200 from a standard cassette 410 used to contain and
transport the film frames. Fig. 6 shows a frontal view of the cassette 410. A cassette is a

container configured to fit a plurality of film frames 200;., used in the manufacturing process.
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[0023]lt is possible to configure the support portion 120 of the end handler into other shapes and sizes
to handle film frames of different shapes and sizes such as square, rectangular, circular, or oval
depending on the shape of the film frame to be handled or transported. The support base portion
120a, for example, is contiguous with a receiving portion or finger or extension sections 120b1 and

120b2. [QQ24ikvsed uafinenianelid samprisingemivatides vmgulneddiey esmpischtamhets d1@6he 146D,
146¢ and 146d) within the end handler 100. The vacuum network 146 may extend from lower mating

portion 1fili@thRestipndraperiivthd 2anlifeciangproteteork daadsr ilwslseaerisneoniapitel wathie2s
vacuum source. Although in the present embodiment, the embedded grooves or channels (146a,
146b, 146iglenishdd Gidnafeasieowa pnly re2s)heohaspontithg svipotypivilontlgida, it iseatioorivable that
the network of vacuum grooves or channels (146a, 146b, 146¢c and 146d) may run along the length of

extensiomanrcfiongihgOfat aiythtl Rizh2Amafés. lobatkdsinegayd otherepdrhaiidie evulikiahalertd savigsieed or
necessary where vacuum ports may be located. More than one vacuum source may be provided to the
end handiéthifOfi25}&ig | imiltes kpdes tbvian el odiagfriedss k0Otah sidtichTde disthhenbbendddtis
employed to load or unload film frames 200 from a standard cassette 410 used to contain and
transportife fittjadeamé&smFigaBieshasvsypitralhtabviewm ofothe cassetiast 1lIAbeassetténeda latentaiher
configured to fit a plurality of film frames 2001 used in the manufacturing process.

embodiments of the end handler of the present invention has a much thinner profile and allows

the end handler to easily access the cassette to retrieve or load the film frame.

[0026] Fig. 2a; is a drawing exemplifying an embodiment of the vacuum port 142 of the
present invention. The at least one vacuum port 142 at its most basic configuration includes at
least one reservoir 190 and each reservoir 190 has at least one vacuum opening 160 disposed
therein.  The reservoir 190 is a shallow indentation (recess) from the surface of the end handler
and has a surface opening 192 which comes into contact with the film of the film frame when the
latter is loaded on the end handler 100. In one embodiment shown in Fig. 2a4, the at least one
vacuum opening 160 could be disposed to the base of the reservoir near to its wall 191 or also on
the wall 191 of the reservoir 190. Suitably sized at least one vacuum opening 160 disposed near
to and/or on the wall 191 of the reservoir 190 allows the film 220 above and near the edge of the
reservoir 190 to be effectively sucked downwards too much against the edge of the reservoir
without distending downwards the film 220 near the centre of the reservoir. The area of surface
opening 192 of the reservoir 190 that would be in communication with the film 220 is many
times the area of the openings of the vacuum openings 160. The size of the surface opening 192
of the reservoir 190 depends on the pliability of the film (or other pliable material) 220 of the
film frame. It should not be too large as to cause the film to be much distended downwards into

the reservoir when vacuum is applied. It is apparent that such reservoirs may take different
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As discussed, a film frame is used to handle a wafer or singulated dies that is attached onto the film of
the film frame in the manufacturing process. A standard cassette is configured to fit 25 eight inch film
frames (e.g., n = 25), corresponding to the typical lot size in semiconductor manufacturing for eight
inch wafers. In this regard, the end handler would have to navigate within the very limited space
betweenghapbspid efZéteabonimpbtatiedingl dhacdiskange birisvesndhe 2acasiaoet idmbisamestisof
typically 5 mm to 8 mm. As will be explained later, the embodiments of the end handler of the present
inventionvhasusniporei whih neseprofiteofinif itonysihgesaddeingder to easily access the cassette to
retrieve or load the film frame. [0026]Fig. 2al is a drawing exemplifying an embodiment of the vacuum
port 142 of the present invention. The at least one vacuum port 142 at its most basic configuration
includes at least one reservoir 190 and each reservoir 190 has at least one vacuum opening 160
disposedooergin. Tiig.resaevaiofi2o rsiialow ofdrataticen(rasessioiionhéne therfacaurh therehd?
handler and has a surface opening 192 which comes into contact with the film of the film frame when
the latterdsnipeides] mnidhst end rsapdleir 1180 having etribastimenpsttoislarid ERG Radinthe adjeasfaupe
vacuum opening 160 could be disposed to the base of the reservoir near to its wall 191 or also on the
wall 191 whitie ieserstaintibdy. Gpikatay wite thatttgnstidac \cidharendpemidigrlBib dispase gressancto gfnd/or
on the wall 191 of the reservoir 190 allows the film 220 above and near the edge of the reservoir 190
to be effelotiae Iy st ploedi sland128; dbd oesenvmin E@abesbthes eduetod tre vesabiowhicth cuiudisttenidihg
downwards the film 220 near the centre of the reservoir. The area of surface opening 192 of the
reservoiral@ihtimaibwoae b ehance hthat Sidastiatialith dinedilnd L2 ist feastydne esrthieland &l 26 thadpenings
of the vacuum openings 160. The size of the surface opening 192 of the reservoir 190 depends on the
pliability potted fmofer thhdrapiadple haadedad) \220wh thpehimyfddit elidpeseoiuia thet e trobdaroe d$ 1o
cause the film to be much distended downwards into the reservoir when vacuum is applied. It is
apparentithavsaomrexeniogs 16a\ctakes okffecated shipekaan dfsibe padach gyobeedasaeitiosidecesldary.
Figs. 2a2 and 2a3 show other embodiments of vacuum ports with reservoirs of different shapes and
sizes. [002 ThEipo2éxligranuéh er Bralab tiaston o dheupnexeEni ng Vi ttiopendier theneoviad groo o (51 42d
comprises at least one reservoir 190 having at least one port island 126 having a top surface which is
substantialfjuidlyl anoarithddide opi thutfiacenofithe sendcb dridleh roREh Itheheapuese nesnvof khibdét ledseport
island 126, the reservoir 190 becomes a ported groove 151 which is substantially a continuous open
channel thahsebstdinti athytel gmonvdsl #ieoat hsdstande portdsteniahic@oandi théhp drbed2g foolvthd Silnhaving
at least one vacuum opening 160 disposed in the ported groove 151. The vacuum openings 160 could
be locatdthatethébaskedaittes isdradbdriootne endihtinglside\Mizdis \Gicthampisreeg lipddbe. ponedglease one
vacuum opening 160 opens to the ported groove 151 and is fluidly communicable with the vacuum
source 1121thviligpickhdovearcthenfi e tddbr kv e tdhat dershioak gfatiastandetgrowee Appapémshfdn is in
communication with the film 220 of the film frame when the latter is loaded to the end handler. When
vacuum 28ppligereuestpateisigretve 151 will suck down the film 220 while the at least one port island
126 gives support to the film 220 and prevents its distension. [0028]The above embodiments of
vacuum ports 142 of the end handler allows for vacuum force of the vacuum openings to be
significantly augmented through simple hydraulic principles; the area of the surface opening 192 of
each resEi2#] 190 Hrlabreyve @rfzsslimeats biheetamelrtpbiing dherrnpbaederobows B traguum
substantially surrounds the at least one port island 126 is, respectively, many times the area of the
opening trgeeof dorivas oo ENik ge fkative Bidartieanihe augnbeted trioedbRimpig bY dhauiHeseivieiptes2 and
the ported groove 151 respectively, through which vacuum force will be applied against the film 220,
comparethécathe Ohirsydpeandighineré A8edf sigplificsenup (mkAl Ak fhaswirastioees witiba thawel

otherwise applied by the at least
opening of the ported groove 151 that substantially surrounds the at least one port island 126 is,

respectively, many times the area of the opening of the vacuum hole. This relatively larger area
of the surface opening of the reservoir 192 and the ported groove 151 respectively, through
which vacuum force will be applied against the film 220, compared to the vacuum opening,

increases significantly (multiplies) the effective suction force otherwise applied by the at least
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one vacuum opening 160 if they had been applied directly onto the film of the film frames, when
vacuum source 112 is activated. [0029]To hold the film frame 200 to the end handler 100 during
handling (loading, retrieval or transportation), at least one vacuum port 142 is provided on the support
surface suitably positioned so that when the at least one vacuum port 142 is activated, the at least one

vacuum patvidduirooldriiagri 60 thepinadiosewidbphedidine22) eithenéifnnrafmee i fachiats sunéion
which effectively holds down the entire film frame to the surface of the support surface. When the
vacuum sacuam tdadrie achviatadividtedeservoir 190 and the ported groove 151 respectively of the
respective embodiments, in communication with the film of the film frame, will suck the film over the
reservoir and the open channel of the ported groove 151 respectively, to provide a vacuum seal which
effectively holds down the film frame 200. [0030]Unlike conventional systems where the tiny vacuum

openingq@2ypcuuto poitstty €idtly frantazothe theneptithentiller fradnducinthieantitiad dloddingy ideridel
suction force on the film, the vacuum openings 160 of the present embodiment do not directly contact
the film 2x0trskbgortation) natskkasceid 2isastivaded 142 isaoevideepeninigs dppoocatethoethinablyd in
fluid communication with, the reservoir 190 or the ported groove 151, allow vacuum force to be applied
through thesivioeadssuféte afidrethesarVeist1®R aatiemapmrtchéhischcihie ate dideast eritStatiuaim
substantially surrounds the port island 126. [0031]In one embodiment seen in Fig. 2b, the open
channel pocobdipwendctibd sutaunusitetiponvistatng 26 P2@Guodtiner feimbbrdineend $edtitateFsgclinthe
vacuum port could be formed by a plurality of reservoirs (190a, 190b, 190c, etc.) which together form a
discontinwbich péidetivg iy dvddt sibevaridelditirs filab iy aaneatogind tonbaoviofthéfestipersautfaceat\Atnategic
locations to hold down the film frame. [0032]The reservoir 190 and the ported groove 151, in all their
variationthdrvecrmomuoicatdii 2 is activated, the reservoir 190 and the ported groove 151 respectively of

the respective embodiments, in communication with the film of the film frame, will suck the film

over the reservoir and the open channel of the ported groove 151 respectively, to provide a

vacuum seal which effectively holds down the film frame 200.

[0030] Unlike conventional systems where the tiny vacuum openings on vacuum ports
directly contact the film of the film frame or the metal and provide the suction force on the film,
the vacuum openings 160 of the present embodiment do not directly contact the film 220. When
vacuum source 112 is activated, the vacuum openings 160 located within, and in fluid
communication with, the reservoir 190 or the ported groove 151, allow vacuum force to be
applied through the open surface of the reservoir 192 or the open channel of the ported groove

151 that substantially surrounds the port island 126.

[0031] In one embodiment seen in Fig. 2b, the open channel is continuous and surrounds the
port island 126. In another embodiment seen in Fig. 2f, the vacuum port could be formed by a
plurality of reservoirs (190a, 190b, 190c, etc.) which together form a discontinuous ported
groove 151, and 151¢ suitably arranged to provide effective suction at strategic locations to hold
down the film frame.
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with the film 220 provides the relatively more extensive surface area for suction force to be applied
against the film of the film frame. Vacuum suction is effected through the at least one vacuum
openings 160 located within the reservoir 190 or the ported grooves 151 which are in fluid
communication with a vacuum source 112. With a number of the vacuum ports suitably positioned on
the end handler, the suction force achieved through the reservoirs or the open channel of the ported
grooves 151 of these vacuum ports significantly magnifies the suction force that the vacuum openings
160 would otherwise exert on the film 220 than if the vacuum openings 160 were in direct contact with
the film 42032his nidgrifrecvurdeignifibantytirtbpsecestht sustidheionariapphiadriicdiondwidsatiane film
frame 200 and allows the film frame to be handled more securely at much higher speeds. This
magnifiedfdrdbeSidal 2REeovisa gheapgllitiatibyn roo kiraptenbiudrautigsriakiplésy. luctinnafsscbeto be
calibrated and controlled by software. [0033]The at least one vacuum ports 142, when activated,
temporadijphigdclgainstiithe fomres fine) filamisd e th aswgmasudiennfas aiecipd itanmgh\wWieeat teapispogtation
is completed, the at least one vacuum port 142 is deactivated to detach the film 220 from the end
handler. Y034 TheepiageA6e dicatedrvishandnE2@dereinitidtuer. theepptedigeanyas5dnahiel aithe at
least one vacuum port 142 does not distend or deform the film 220 when vacuum is applied since both
the top stlifigceopimmeisarioisiuidh B2@auiNFe Wiskdde of Withehdurabrilef $uervesitinyrbdspwritebly
grooves 151 are coplanar or substantially flushed. In fact the port island 126 serves to support and
prevent tpestiensasin the thedfiftangbay, ibg sutlitibAdece mohiayed dosedpty inettiespyialid §rodeeopsn
should not be too wide as to cause the pliable film to be distended downwards without support. The
co-planaigritelhefheupentesb aE00ues (hoh-girdieseliMagunith RRES igatécantbagea s g thetrse cign
handler ensures that the end handler so designed has a very slim profile and the strongest suction
force podsilske taWE] Kasib LK PReBINET daM Wentopkhensise gxpictatithe HIBbAARUBYS 1bE}S WhRtHM

connects
openings 160 were in direct contact with the film 220.  This magnified force significantly

increases the suction force applied to hold down the film frame 200 and allows the film frame to
be handled more securely at much higher speeds. This magnified force is calculable through

application of simple hydraulic principles. It can also be calibrated and controlled by software.

[0033] The at least one vacuum ports 142, when activated, temporarily attach the film (of the
film frame) to the end handler for transportation. When transportation is completed, the at least

one vacuum port 142 is deactivated to detach the film 220 from the end handler.

[0034] The presence of a port island 126 is significant. The port island 126 ensures that the
at least one vacuum port 142 does not distend or deform the film 220 when vacuum is applied
since both the top surface of the port island 126 and the surface of the end handler surrounding
the ported grooves 151 are coplanar or substantially flushed. In fact the port island 126 serves
to support and prevent the distension of the film 220 while suction is applied. Accordingly, the
ported groove 151 should not be too wide as to cause the pliable film to be distended downwards
without support. The co-planarity of the vacuum ports 142 (non- protruding) with the surface of
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the vacuum source 112 to the at least one vacuum port 142 through the vacuum openings 160, other
configurations of the vacuum network 146 may also be useful or desired as circumstances may
dictate. For example, non-continuous loops of vacuum network may also be useful especially if
unequal force may have to be applied from each of the at least one vacuum ports; in which case more
than onetheendmMandieicensrys Bieaneeded ihélaepadairiiiccbnmecirdyiel hesofiRcanimipai®ngest
[0036]Unlike conventional system where the overall thickness of the end handler is increased because
of the pretretitedfyaeuossipdsts, the overall profile of the present embodiment of the vacuum ports 142
in the end handler 100 remains thin as the vacuum ports 142 do not protrude. This means that the end
handler can more easily access the minute space between each pair of slots in the cassette
(approximate 5 mm to 8 mm) for retrieval or loading. As explained earlier, retrieval and loading of film
frame is f0085Y delisdticoapk hidoragiven tbenook fidgsiotitpicshas detweraiotizel sivp Whitiesonhaisis
made a lot narrower given that the polymer films (of the film frames) are usually weighed down by the
heavy walfersaheyrasewrasryitiytiinent Ibasidine widuanthpoke L p2ahieig tikaly tacdamagpertingvegers
while accessing the cassette. A small change in thickness has a huge bearing on ease of access into
the cassetter Tonfigieaitiodamicige, theloassetieo danne ey laBddnd wibdfiduargdesaidshitameyingesne
film frame but with alternate pairs being left empty to provide the space needed for a thick profiled end
handler. mhis dictates ther oxsenalb keffiommcyminineus elovpe nofu anutool . {EORF KA teyu gl d-ihe usbfalvs an
embodiment of the present end handler where the at least one vacuum port 142 has one reservoir
190, it is expaciaillfetiegtidhEover may havd tody taldiethfeory edble o€ dndigulesoona vamnirengodhiapes
and sizes as may be desirable or useful. Fig. 2b, shows an embodiment with the vacuum port having a
reservointiithatdss stana e hportistavat utig. sieirce anafher peatiedlitndist sEparatetyoonpectetd® viesdh
comprises at least two port islands 126a and 126b and being surrounded by one ported groove 151b.
Other emiaodimepdeof port islands shaped to resemble rectangular or triangular or other geometrical
shapes are also possible if required. [0038]Fig. 2d represents another embodiment of the end handler
where the port island 126 of its vacuum port has at least one port reservoir 190a with at least one
vacuum opening 160 while the top surface of the port island 126 remains flush or co-planar with the
surroundjf@3siirfactoliikae constendiodbdr siyster2f emdr2gtheprasenlt sbpzdss eofibtidineadthaviadee ihe
vacuum port is comprised of a plurality of port reservoirs 190b, 190c and/or 190d with at least one
vacuum opeensef 180aTdessketheo rodsadivecunay pertsctve e allqoortie od tiseqpeseshambe s et
otherwise form the ported groove. Fig. 2h, Fig. 2i and Fig. 2j, are different embodiments that show,
without liefiithtioracothe rpoetaidtatioritenendombithertidbBOoferesmy thiransl theryvasiamy ipocsntdidngat
vacuum port. Fig. 2] shows a vacuum port comprising a plurality of reservoirs surrounding a port island
which copitaiinsia plinalingafsdhaiitbe pnsdreniier cfDOBOIERASHY repassietmimitispaeniisdoaeeeact the
vacuum port 142 where the basic configuration of the vacuum port 142 in embodiment represented by
Fig. 2b ipadpetastals in the cassette (approximate 5 mm to 8 mm) for retrieval or loading. As explained

earlier, retrieval and loading of film frame is a very delicate operation given the confines of the
space between the film frames which is made a lot narrower given that the polymer films (of the
film frames) are usually weighed down by the heavy wafers they are carrying. An end handler
with a thicker profile is likely to damage the wafers while accessing the cassette. A small
change in thickness has a huge bearing on ease of access into the cassette. To prevent damage,
the cassette cannot be loaded with every pair of slot carrying one film frame but with alternate
pairs being left empty to provide the space needed for a thick profiled end handler. This reduces

the overall efficiency of the semiconductor tool.
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concentrically outwards. In such an embodiment, the vacuum port will have multiple port islands (126a
and 126b) and multiple ported grooves (151d and 151) configured concentrically outwards and where
the port islands 126a and 126b are co-planar with one another and the surrounding surface of the end
handler. [0040]Such further embodiments in Figs. 2c, 2d, 2e, 2f and 2g may be desirable or necessary

if it is degesi7io enaldlroadargry. dusticwsfarceniodeinagml ety eraadarged argaikl evigRgensentieast
represented by the vacuum ports without distending or deforming the film of the film frame. The

co-planavite ohterngrbiistiardsay shethessvsiursdngt ssidacesvfathle giad thandiuenporemiyatakeeyngive
support to the film to prevent distension while suction is applied through the ported grooves especially
if the areangf stheticoffitgedidonei applisictthrahghethanuasizesmaparaysvelassieatdeoer.usefublspig. 2b
conceivable, that if differentiated suction force is required to be applied to different vacuum ports
located ahsinategiempbutihentthetantid aacliam difier@ativacausssouicevitanabécasadad picty island.
communicable with the relevant vacuum ports. [0041]This system and method of handling is particular
useful if trig.aaticle sndokeehandiedinsentasfeaofasatinmpliabie avid subsigizbyan tsagoonauportatdaals
materials. [0042]Although, Fig. 1 shows the vacuum ports 142a, 142b, 142, 142d and 142e being

126, and 126, and being surrounded by one ported groove 151,. Other embodiments of port

islands shaped to resemble rectangular or triangular or other geometrical shapes are also possible

if required.

[0038] Fig. 2d represents another embodiment of the end handler where the port island 126
of its vacuum port has at least one port reservoir 190, with at least one vacuum opening 160
while the top surface of the port island 126 remains flush or co-planar with the surrounding
surface of the end handler.  Fig. 2f and 2g represent separate embodiments where the vacuum
port is comprised of a plurality of port reservoirs 190y, 190, and/or 1904 with at least one vacuum
opening 160. These port reservoirs may be viewed as discontinuous open channels that
otherwise form the ported groove. Fig. 2h, Fig. 2i and Fig. 2j, are different embodiments that
show, without limitation, other permutation and combination of reservoir and port island in
configuring a vacuum port.  Fig. 2j shows a vacuum port comprising a plurality of reservoirs

surrounding a port island which contains a plurality of smaller reservoirs. .

[0039] Fig. 2e represents another embodiment of the vacuum port 142 where the basic
configuration of the vacuum port 142 in embodiment represented by Fig. 2b is repeated
concentrically outwards. In such an embodiment, the vacuum port will have multiple port

islands (126, and 126;,) and multiple ported grooves (1514 and 151;) configured concentrically
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located at the support base portion 120a of the end handler 100, it is conceivable that the at least one
vacuum port may also be provided in other parts of the end handler if so desired. For example, the at
least one vacuum port may be provided on the fingers of the end handler to facilitate better gripping.
[0043]The end handler as described above, for example, is used to handle film frames in

semicongugierdpaimdfagtieragher goesssiandisis 260gT8ta0d thad the slacahanileoneayrethesesdothandle
any articles having a pliable surface. The end handlers may also be used in other types of

manufacturingmiingassescraftiexanddendhe.end handlers may be applied to other industries or

applications. What is claimed is: CLAIMS
[0040] Such further embodiments in Figs. 2c, 2d, 2e, 2f and 2g may be desirable or
necessary if it is desired to enable a larger suction force to be applied over a larger area of
engagement represented by the vacuum ports without distending or deforming the film of the
film frame. The co-planarity of the port islands with the surrounding surface of the end handler
ensures that they give support to the film to prevent distension while suction is applied through
the ported grooves especially if the area of suction force to be applied through the vacuum port is
relative larger. It is also conceivable, that if differentiated suction force is required to be applied
to different vacuum ports located at strategic points on the end handler, different vacuum source

can be made fluidly communicable with the relevant vacuum ports.

[0041] This system and method of handling is particular useful if the article to be handled is

made of soft or pliable and substantially non-porous material materials.

[0042] Although, Fig. 1 shows the vacuum ports 142, 142y, 142, 1424 and 142, being
located at the support base portion 120a of the end handler 100, it is conceivable that the at least
one vacuum port may also be provided in other parts of the end handler if so desired. For
example, the at least one vacuum port may be provided on the fingers of the end handler to

facilitate better gripping.

[0043] The end handler as described above, for example, is used to handle film frames in
semiconductor manufacturing processes. It is understood that the end handler may be used to

handle any articles having a pliable surface. The end handlers may also be used in other types of
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1. An end handler comprising: a mating portion for mating with a tool; and a support portion shaped to
provide support to a film frame on its support surface, the support portion includes a support base
section, extension sections extending from the support base section, at least one vacuum port on the
support surface that would be in communication with the film of film frame when a vacuum source is
activatednangfaeheirinjhe sl aHeaskanplyatieumdhahbresanegniig wisiia corpisinglustried @ast
one reservoir, being an indented recess to the surface of the end handler, having at least one vacuum
opening,aishasirmsvithin the said at least one reservoir, which is fluidly in communication with at least
one vacuum source.
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2. The end handler of claim 1, wherein the at least one vacuum opening is disposed at the base of the
at least one reservoir near to the side walls of the same and/or disposed on the side walls of the at
least one reservoir. 3. The end handler of any of the above claims, wherein the at least one reservoir
of the vacuum port has at least one port island, each of the at least one port island having a top
surface Whiieh iis gaiipséaniétally coplanar with a top surface of the end handler, and the side walls of the
at least one reservoir and the at least one port island forming at least one ported groove comprising an
open channel that surrounds the at least one port island, and the at least one ported groove having at
least one vacuum opening that is fluidly in communication with at least one vacuum source. 4. The
end handler of any of the above claims, wherein glecdaiMgast one vacuum port comprises a plurality of
reservoirs. 5. The end handler of claim 4, wherein each of the plurality of the reservoirs may have
different shape Ancsizeantilemconpasiother. 6. The end handler of claim 5, wherein the plurality of
reservoirs of the at least one vacuum port form a discontinuous ported groove of any shape and size.
7. The end handlaraghglpontidn drereiingheviah easilopaeiport island of the vacuum port has at least one
reservoir, each reservoir having at least one vacuum opening therein that is fluidly in communication

with at least one gappom otioresh8pdc e eirdvidndigypof tatoyofithe fedrmy epol dsrsippbe rainfibe, the
respective configurations of the vacuum port of any of the above claims is repeated concentrically
outwards. support portion includes
a support base section,
extension sections extending from the support base section,
at least one vacuum port on the support surface that would be in communication
with the film of film frame when a vacuum source is activated, and
wherein the said at least one vacuum port has a configuration comprising
at least one reservoir, being an indented recess to the surface of the end handler, having at

least one vacuum opening, disposed within the said at least one reservoir, which is fluidly in

communication with at least one vacuum source.

2. The end handler of claim 1, wherein the at least one vacuum opening is disposed at the
base of the at least one reservoir near to the side walls of the same and/or disposed on the side

walls of the at least one reservoir.

3. The end handler of any of the above claims, wherein the at least one reservoir of the
vacuum port has at least one port island, each of the at least one port island having a top surface
which is substantially coplanar with a top surface of the end handler, and the side walls of the at
least one reservoir and the at least one port island forming at least one ported groove comprising

an open channel that surrounds the at least one port island, and the at least one ported groove
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9. The end handler of claim 8, wherein the at least one vacuum port is comprised of repeating a
configuration comprising at least one port island within an at least one reservoir concentrically
outwards such that the first of the at least one port island, spatially disposed within the first of the at
least one reservoir and forming the first ported groove, is spatially disposed within a larger and second
of the at ieasigaepat lendctienssnoncgohthasiligast pneopariusieatibheiit spatatyodispasatwithin
a larger and second of the at least one reservoir and forming a second ported groove which surrounds
the secopsliaddeast one port island and so on such that a penultimate reservoir together with its port
island and ported groove will be disposed spatially within a larger ultimate port island within a larger
ultimate reservoir forming an ultimate ported groove which surrounds the larger ultimate port island.
10. The end handler of claim 8, wherein the at least one vacuum port is comprised of repeating a
configuration corhprigidghaneleersdiamitioih thgpatiostanthives) canticllyheuttvdsdst sireh vhadunfinsdrt
reservoir is disposed within a first port island and the first reservoir and first port island being disposed
spatially vatpnisese@indlizygsfrreesaniost and so on such that a penultimate reservoir and port land will
be disposed spatially within a larger ultimate reservoir. 11. The end handler of claim 7, wherein the at
least one vacuum port is comprised of repeating a configuration comprising a plurality of reservoirs
arranged in any particular shape island concentrically outwards. 12. The end handler of any of the
above claims, witereindtihearatiéeasft clagmdcwumarporteecio ofitted qiuthé tsupp tie besensdctioray hiavd he
end handler of any of the above claims, wherein the at least one vacuum port is located on the
extensiodisectiorshagedanthezen drbmraieanbdthey. of the above claims, wherein the at least one vacuum
source comprises a first and a second or successive vacuum source, each with a differentiated
vacuum force in fluid communication with selected at least one vacuum ports. the vacuum ports on
the film frame may be adjusted by software control.

6. The end handler of claim 5, wherein the plurality of reservoirs of the at least one vacuum

port form a discontinuous ported groove of any shape and size.

7. The end handler of claim 3, wherein the at least one port island of the vacuum port has at
least one reservoir, each reservoir having at least one vacuum opening therein that is fluidly in

communication with at least one vacuum source.

8. The end handler of any of the above claims, wherein the respective configurations of the

vacuum port of any of the above claims is repeated concentrically outwards.

9. The end handler of claim 8, wherein the at least one vacuum port is comprised of
repeating a configuration comprising at least one port island within an at least one reservoir
concentrically outwards such that the first of the at least one port island, spatially disposed
within the first of the at least one reservoir and forming the first ported groove, is spatially
disposed within a larger and second of the at least one port island, the second of the at least one

port island being spatially disposed within a larger and second of the at least one reservoir and
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16. A method of handling film frame comprising: providing an end handler for handling a film frame
having a plurality of devices; and suction of the film by the at least one vacuum port of the end
handler to facilitate the holding down of the film frame on the end handler when an at least one
vacuum source is activated; wherein the at least one vacuum port has at least one reservoir having

at least dfioenviaguilsecepenboardbajrisofiaialion fuidoceomeicaibad withRtvass portsLuRE artl’sdon

method of handling film frame of claim 16 wherein the vacuum port being means to hold down film

frame hasutihetieanfigeralionaef the natutogepeit wifinechorcislacd tiel pbeed gratues Wild Bbdisposed
spatially within a larger ultimate port island within a larger ultimate reservoir forming an

ultimate ported groove which surrounds the larger ultimate port island.

10. The end handler of claim 8, wherein the at least one vacuum port is comprised of
repeating a configuration comprising a reservoir within a port island concentrically outwards
such that a first reservoir is disposed within a first port island and the first reservoir and first port
island being disposed spatially within a second larger reservoir and so on such that a penultimate

reservoir and port land will be disposed spatially within a larger ultimate reservoir.

11.  The end handler of claim 7, wherein the at least one vacuum port is comprised of
repeating a configuration comprising a plurality of reservoirs arranged in any particular shape

island concentrically outwards.

12.  The end handler of any of the above claims, wherein the at least one vacuum port is

located on the support base section.

13.  The end handler of any of the above claims, wherein the at least one vacuum port is

located on the extension sections.

14, The end handler of any of the above claims, wherein the at least one vacuum source

comprises a first and a second or successive vacuum source, each with a differentiated vacuum

force in fluid communication with selected at least one vacuum ports.
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15.  The end handler of any of the above claims, wherein the vacuum force to be exerted by

the vacuum ports on the film frame may be adjusted by software control.

16. A method of handling film frame comprising:

providing an end handler for handling a film frame having a plurality of devices; and

suction of the film by the at least one vacuum port of the end handler to facilitate the
holding down of the film frame on the end handler when an at least one vacuum source is
activated,

wherein the at least one vacuum port has at least one reservoir having at least one

vacuum opening that is fluidly in fluid communication with a vacuum source.

17. A method of handling film frame of claim 16 wherein the vacuum port being means to

hold down film frame has the configuration of the vacuum port defined in any of the above

claims 1 to 15.
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