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molding of semiconductor component handlers or carriers.

Backeround of the Invention

Conventional film insert molding techniques are generally utilized in

15 manufacturing processes to increase aesthetic appeal in various consumer products.
Namely, decorative decals, instructions, logos, and other visual graphics are printed on

one surface of a thin transparent polymer film for use in the insert molding process. Later
developments expanded the use of the film to permanently fix functional features such as
barcodes to the products. In both circumstances, the film is placed into a portion of the

20  mold prior to the injection of the moldable material. This creates a bond between the film
and the molded part such that inexpensive decoration or indicia can be selectively placed

on the part, while at the same time simplifying the use of indicia around complicated
contours and in difficult-to-reach locations. Similarly, such film insert molding or
decorative molding simplifies the manufacturing process by eliminating the need to have

25  the indicia etched or shaped into the actual surface of the mold itself. This increases
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10  carners and chip trays.

Wafer Carriers

The processing of wafer disks into integrated circuit chips often involves several
steps where the disks are repeatedly processed, stored and transported. Due to the delicate
nature of the disks and their extreme value, it is vital that they are properly protected

15 throughout this procedure. One purpose of a wafer carrier is to provide this protection.
Additionally, since the processiﬁg of wafer disks is generally automated, it is necessary for
disks to be precisely positioned relative to the processing equipment for the robotic
removal and insertion of the wafers. A second purpose of a wafer carrier is to securely
hold the wafer disks during transport.

20 Carriers are generally configured to axially arrange the wafers or disks in shelves
or slots, and to support the wafers or disks by or near their peripheral edges. The wafers
or disks are conventionally removable from the carriers in a radial direction upwardly or
laterally. Carriers may have supplemental top covers, bottom covers, or enclosures to

enclose the wafers or disks. There are a number of material characteristics which are
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15 incorporated herein by reference.

Carrier materials should also have minimal outgassing of volatile components as
these may leave films which also constitute a contaminant which can damage wafers and
disks. The carrier materials must have adequate dimensional stability, that is rigidity,
when the carrier is loaded. Dimensional stability is necessary to prevent damage to the

20  wafers or disks and to minimize movement of the wafers or disks within the carrier. The
tolerances of the slots holding wafers and disks are typically quite small and any
deformation of the carrier can directly damage the highly brittle wafers or increase the
abrasion and thus the particle generation when the wafers or disks are moved into, out of]

or within the carrier. Dimensional stability is also extremely important when the carrier is

25 loaded in some direction such as when the carriers are stacked during shipment or when
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10 Other important considerations include the cost of the carrier material and the ease

of molding the material. Carriers are typically formed of injection molded plastics such as
PC, acrylonitrile butadiene styrene (ABS), polypropylene (PP), PE, PFA, PEEK, and like

materials.
One major benefit of particular specialized polymers is their abrasion-resistant
15  qualities. Typical inexpensive conventional plastics release tiny particles into the air when
abraded or even when rubbed against other material or objects. While these particles are
~ typically invisible to the naked eye, they result in the introduction of potentially damaging
contaminants that may adhere to semiconductor components being processed, and into the
necessarily controlled environments. However, specialized thermoplastic polymers are
20  dramatically more expensive than conventional polymers. In fact, the various specialized
thermoplastic polymers themselves can vary greatly — i.e., PEEK is more expensive than

PC.

Conventional practices include constructing an entire wafer carrier/handler
component of a material to obtain any one of the listed performance characteristics. As

25  stated, however, the manufacturing and use of materials such as PEEK is dramatically
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As a result, there is a need in the semiconductor industry for manufacturing
techniques that substantially reduce unnecessary manufacturing processes and permit
targeted and localized implementation of functional thermoplastic materials to provide

15 enhanced performance characteristics at the targeted handler surface. Such an innovation
would significantly reduce the costs of manufacturing and design by permitting selective

use of desirable, but often expensive, thermoplastics polymers.

Summary of the Invention

20 The present invention relates generally to a system and method for including a thin
protective containment thermopolymer film in the molding process for handlers,
transporters, carriers, trays and like devices utilized in the semiconductor processing
industry. The thermoplastic film of predetermined size and shape is selectively placed
along a shaping surface in a mold cavity for alignment with a desired target surface of a

25  moldable material. The molding process causes a surface of the film to bond to a contact
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An object and feature of particular embodiments of the present invention is that it

" provides a cost-efficient method of selectively utilizing desirable polymers, and the

polymers’ corresponding functional characteristic, wherein it is not necessary to utilize
more of the polymer than is required.

15 Another object and feature of particular embodiments of the present invention is
that a functional thermoplastic film can be selectively bonded to a portion of a wafer
carrier, chip tray, or other semiconductor component handler or transporter that contacts
sensitive parts, components, or processing equipment.

A further object and feature of particular embodiments of the present invention is

20  the selective use of preferred abrasion-resistant polymer films on parts being used in the
semiconductor processing industry.

Still another object and feature of particular embodiments of the present invention
is forming a semiconductor component handling device with a polymer filmed surface
area that is transparent or translucent while still providing functional performance

25  advancements for the selected surface. Such a handling device is formed by utilizing a
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10 Fig. 3 is a side cross-sectional view of a performance film insert molding system in

accordance with an embodiment of the present invention.
Fig. 4 is a side cross-sectional view of a molded part and bonded performance film
in accordance with an embodiment of the present invention.
Fig. 5 is a side cross-sectional view of a molded part and bonded performance film
15 laminate in accordance with an embodiment of the present invention.
Fig. 6 is a perspective view of a semiconductor wafer handling device in
accordance with an embodiment of the present invention.
Fig. 7 is an exploded perspective view of a semiconductor wafer handling device
in accordance with an embodiment of the present invention.
20 Fig. 8 is a perspective view of stackable chip handling devices in accordance with
an embodiment of the present invention.
Fig. 9 is a side cross-sectional view of stackable chip handling devices in

accordance with an embodiment of the present invention.

25
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abrasion resistance, heat resistance, chemical resistance, outgassing containment, fluid
absorption containment, UV protection, and the like concerns known to be considered in
10  the field of semiconductor processing. Additional functional performance characteristics
can include rigidity characteristics, creep reduction, hardness, and a myriad of other
dimensionally stabilizing characteristics. The film 10 is at least partially defined by a
limited thickness. For instance, a single film layer thickness equal to or less than
approximately .040 inches (forty thousandths) is envisioned. Preferably, the single film
15 layer is less than or equal to approximately .030 inches (thirty thousandths). Of course,
the implementation of laminates of multiple layers will alter this preferred thickness
criteria. Any compatible material can be utilized for the film 10 to achieve these
functional performance characteristics. For example, polyester, polyimide (PI), polyether
imide (PEI), PEEK, perfluoroalkoxy resin (PFA), fluorinated ethylene propylene
20  copolymer (FEP), polyvinylidene fluoride (PVDF), polymethyl methacrylate (PMMA),
polyether sulfone (PES), polystyrene (PS), polyphenylene sulfide (PPS), and a myriad of
other compatible polymers are available. To employ the performance enhancing film 10
in manufacturing of semiconductor component handling devices 12, the film 10 is
generally cut to a predetermined shape and size depending on the particular needs of the

25  bonding application. After cutting, the film 10 can then be thermoformed. The film 10 is
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per 1] uor SRR P cpBpRsER g gy pERe L ol FBHENST SRIPEN BB 0N 61 e
(FEP), polyvinylidene fluoride (PVDF), polynethyl nethacrylate (PMVA),

pol yet heinc 1=ﬂéf?@nsmﬁépmwpﬁtcyn@meelps})ara%@nsylﬁhélﬁt)sifiéﬁeel@mrw geoviders) | and
a nyriad of other conpatible polyners are available. To enploy the

per fldr macvowbirativartbénagf. f A lnmyriad ofi fiimniamirfation dedhngue$ ksewn toomkuskiléed indhgonent
handl i ng devices 12, the film10 is generally cut to a predeterm ned shape
and si zefikepemdatith &0 atehénrviddriedcfot ase wikdbe pfesédi@nvention. For instance, U.S.

Patent Nos. 3,660,200, 4,605,591, 5,194,327, 5,344,703, and 5,811,197 disclose
thermoplastic lamination techniques and are incorporated herein by reference.

Performance Film Insert Molding

15 Referring primarily to Figs. 1-7 the molding unit 20 generally includes a mold
cavity 22, a cover portion 24, and at least one injection channel portion 28. The at least
one injection channel 28 is in fluid communication with the mold cavity 22. The mold
cavity 22 can include a shaping surface 26, or surfaces, designed to shape the injected
moldable material 30 and/or the film 10 during the molding process. The cover portion 24

20  selectively engages or covers the mold cavity 22. Various embodiments of the molding
unit 20 can further include at least one vacuum channel 29 in communication with the
mold cavity 22 and/or the shaping surface 26 to introduce vacuum suction in securing an
object, such as the film 10, to the mold cavity 22. Other known techniques for securably
conforming the film 10 within the cavity 22 and shaping surface 26 employing static

25  securement and forceable engagement are also envisioned for use with the present



25 bonding application. After cutting, the film 110 can then be
thernofornmed. The film10 is 8 WD 03/046950 PCT/ US02/ 37860 generally thin
and sheetwbiosm4d960 better facilitate noldability and to camcralSozarsen t he
transparent or translucent characteristics of the material. Co-pending U S

Appl i cat; NO. W i .

~SEm ol e B PREOB R ARG s ARF P2 Hiapffiarjopatet

DI SSIPATING. 5 FILM" js,incorporated herein hy reference in its entirety.
- add: (P 1P GoMRERIoP (oot g s n g et o foes: B ARRARYS Pupbsts ALY 10 Lan
be |am nated to cgrrpri se a conpaqsite film stﬁ_lr ucture for. nol dabl e bonding
to the Wit BYIBGRISOTEREEMEATIUH RERROTHRYISJeK the BEeseRt Inygitionnst ance, vari ous
filmlayers can include differing performance or containnment )

char act er i st i loongegbedinmnt.che cover poBiop2dvs tkmeyably ssowrablede themoldepeidy . A
nyriad of filmlam nation techniques known to one skilled in the film

| am sat i Zntoafatilitate fidnVviGincareidnf @1d res@vil dfhthe Himighee handlingndedidei pamtior-or
instance, U S. Patent Nos. 3,660, 200, 4,605,591, 5,194, 327, 5, 344,703, and

5, 811, 19/ s chigs@olded aABR! 8 &ﬂe?alig%}d' RafihORs$ #ah 79 t&Ghrdlifg devi
i ncor porglgat ed herei ﬁ by%r ef erlegce. rfor rlraér)\cé Filml ﬁ?zert Mol clligngevllge

Referri G p§£]§§ga€rﬁé¥eti? if ic%gjﬂogl-t%r %@?wgﬁr: ; gﬂglaggissbelggs QPO«JSFe?'cL%eH‘ l ngs a

mol d cavi't cover ion one 1 nj ectron channel

portion 28. The at. l.east . one.injectiaon.channel 28 is in fluid .
P B He A1 1 Roa et RIS Rt I Gmassinis thhENaie o
shapi ng surface 26, or surfaces, designed to shape the injected nvoldable
mat er i al bagly of g esrriern &V qriouminj ectivnrand diseH enelgingitedhnisuse agLommpaly:

portion 24 20 selectively engages or covers the nold cavity 22. Various
enbad rmetot thosef skilkesl motheti artyand can be implemented without deviating from the spirit or

scope of the present invention.

The moldable material 30 1is preferably a substantially non-conductive
thermoplastic material commonly used in molding parts for any handling device used in
the semiconductor processing industry. Again, the material 30 can be PFA, PE, PC, and

15  like known materials. More specifically, the moldable material 30 can be the material
conventionally used to construct wafer carriers, chip trays, and components and parts
thereof.

In operation, the performance film 10 is generally cut to a predetermined shape
and then thermoformed to a required form. The thermoformed film 10 is placed into the

20  molding unit 20 such that the film 10 is in surface contact with at least a portion of the at
least one shaping surface 26 of the mold cavity 22. As indicated herein, various
techniques such as vacuum, static, and forceable securement can be implemented to
facilitate proper positioning of the film 10 to the cavity 22 or the shaping surface 26. The
cover portion 24 may then be closed in preparation for injection of the material 30. At this

25  stage of the process, the moldable material 30 is injected in a substantially molten state
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unit 20 can further include at |east one vacuum channel 29 in conmuni cation
with the nold cavity 22 and/or the shaping surface 26 to introduce vacuum
suction iwoBeowsdsmng an object, such as the film 10, to tPeTmsozi3mavity 22.
QG her known techniques for securably confornmng the film10 within the
cavity 2g AR SHAP AdushiiAGEIa8 GIEPINRYSY bl 98?5Aﬁgrc\'7$51ﬁqgr}treaﬂlgite
forceabl e engagenent are al so envisioned for use wth the présent 9 WO
03/ 046950 RCT/ USQ2/ 3786 i.nvent i | t,shoul d he not. that vario

Froures RABEPRG B angeh 8 SR 0 ol Bode GiE do el iR dlls ¢

t he corresponding handling devices fqor il]ustrative purpqgses only —and is
not int eﬂ’gét&mt‘%]ﬂ’rwgbeéﬂﬁgl%‘fﬂ%‘l‘ 3§r c;ﬁt?r‘flf’ e Ijgstion gambned akith the\foRlingn. | n

one enbodi nent, the cover portion 24 is renovably securable to the nold
cavity Bopgssifornissrpdrimanent aflhdringitend beeracndhe atdeast prariilnall 0 gfid theemélded shed
handl i ng device portion or part 32. The nolded part 32 is generally
sonetshi ngart ¥5s than a conpl eted handling device 12. For example, it is
common for sidewall inserts and shelves of wafer carriers to be separately

mol ded, and OARENcipIBGoBf $8AnSlHindl p15¢d3s,! BE niJI@RL p632 Bark PEBREIeG Fonk O t he

main body of the carrier. Various injection and insert noldi'ng techniques
are co I . . i ] i ted
i thout | BRIClE i3 i IR, 2Rt i Snd don Bl Bty 16 pLARRHRY" T,
nol dabl e terial 30 .is preferabl substantially non-conductive .

e mop! EEEL el SriFsvec BHARD AR o SO 1 bl ERF Ghea A R Sh
device used in the sem conductor processing i ndust r%é ani n, the materi al
30 can blngsapby pse sialled Hythe 3r Gapderisedin mitcEng Mesmateppl3® prebaiestngithy . t he
nol dabl e material 30 can be the material conventionally used to construct
waf el0 capart 82.s, chip trays, and conponents and parts

Wafer Handler/Carrier

Various conventional wafer handling devices 34 and device 34 components or
parts are shown in Figs. 4-7. The film 10 or film laminate can be bonded to selective
components and/or portions of the wafer handling device 34 (i.e., wafer carrier) with the

15 film insert molding processes described herein. Wafer handlers 34 are generally formed
from at least two different melt processable materials. Consequently, once a part 32 of the
wafer handler 34 has been injection molded as described, it is often necessary to later
place the part 32 in a second mold cavity for overmolding with another molded part or
component of the wafer handler 34. This is yet another reason why it is necessary to have

20 a film 10 made of a durable polymer plastic. Repeated exposure to the shear forces and
high temperatures of molding processes requires use of a preferred thermopolymer. Co-
pending U.S. Patent Application 09/317,989 owned by the present applicant discloses the
use of overmolding to manufacture wafer carriers and is herein incorporated by reference.
In addition, U.S. Patent No. 6,439,984 discloses molding techniques for wafer carriers and

25 is herein incorporated by reference as well.
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thereof. In operation, the performance film 10 is generally cut to a
predeterm ned shape and then thernofornmed to a required form The

t her nof orwed3fokdose 10 i s placed into the 20 nolding unit 20Tasoky3tsk@t t he
film10 is in surface contact with at | east a portion of the at |east one

shaping surfage 0. Ndie (Rlsh oA 080 18¢: 5 A8s ol SR £94RG6L1 tha REILEH'S

t echni ques such as vacuum static, a secUrenent’ can

implenented to facilij.tate proper sitioning of the film10.to,the cavit
22 or AT ettt bRl B AarSusie eten SrpdmBrdsis® 3¢ b d | n”
preparation for injection of the nmaterial 30. At this 25 stage of the

pr ocess, ar¢ feomoraabherewpehyeiefaencgo In en¢ pnpediggny the yvafendwindler pAmaudeprt en
state 10 WO 03/046950 PCT/ US02/ 37860 into the cavity through the at |east
one i nj detst anbadyapertibn 38, and tacsuppaittstmgtuze #@ dpavisigt & plucdoy iof gxpé sipgbrt t he
nol dable material 30 within the nolding unit 20 cools to formthe

substsantdhalvey 40khghbid o revdicely papporfing thbewareist en disksesy,i @nneanbhdied with
the cooling process forns a pernmanent adhering bond between the at | east

one 11! BetiBnanfddie TR aflys or B8Kd ardoonfirkiBfalbORRIR LB the\Curfills 3uN0.

process, d part 32 can be ejected from the nolding unit 32 with

the par E/eg?fﬁ%?rgegl e%gh&ﬁlp £ 'i‘a];cﬁr r@ﬂe%ﬁ?l? Qﬁ\g?}%‘!yngr ]L{eléemyg' glélﬁeeghmg b énalebag %‘ dtoa

sel ecti : ace. nventi o ool I'ng, “t echni ques, practices
and o] ocRTTEYPET 9 SHAEt BSCRRr BF VBl 5 i PREIE Ak i oS ACBRUEnTbnal
waf er handl i ng devices 34 and devi ce 34 conponents or
embodiment of the present invention includes insert molding a protective film 10 to at
10 least a portion of this support structure 40 and/or the supporting shelves 42. The
protective film 10 can be selectively placed within the mold cavity 22 of the molding unit
20 such that it covers an entire surface or side of the molded part, wherein the molded part
32 is the support 40, the support shelves 42, a limited predefined portion of the shelves 42,
or various other combinations. Further, the film 10 can bg specifically bonded for
15 alighment with other adjacent and abuttable components of the wafer handler 23 to
provide for extended protection. By advancing selective bondable placement of the film
10 to nearly any surface or component surface of the wafer handler 34 to introduce or
increase abrasion resistance, heat resistance, chemical resistance, outgassing containment,
UV protection, rigidity characteristics, creep reduction, hardness, fluid absorption
20  containment, and the like
In other embodiments of the present invention, the wafer handler 34 can include
flanges 44 (Fig. 6) along the outside portion of the handler body 38 to facilitate
transporting, including engagement by robotic equipment during semiconductor

processing. These flanges 44 can similarly include the insert molded performance film 10

25  to promote abrasion-resistance. As such, the remaining portions and surfaces of the body

12



parts are shown in Figs. 4-7. The film10 or film/lam nate can be bonded to
sel ective conponents and/or portions of the wafer handling device 34
(i.e., wawero3past er) with the 15 filminsert nol di ng pro®eesass2/smsscri bed
herein. Wafer handlers 34 are generally formed fromat |east two different

el t proggisc ﬁbixg IRk S Fé?@sel‘?(gk'%?\té Mess OB ap&yﬁl%rsof $ie Aaker

handl er een I njection no escrl I's often necessary to
| at er C part. 3 nol d.ca e Wit h

anot her ‘?W) gié € irctano’lmlzut%ﬂﬁg% 88‘? RSN \éLl:‘l 5@15‘? Sreiéﬁﬁ?gosl'ﬁlfsgsl of A

anot her reason why it is necessa tglhave 20 a flln1é? e of a urable
pol ymer @n%%ticccouaaa&amuréﬁéo piein theikpperaaticgouphing 4 Fazﬁd lﬁ|aSPPte to
tenperatures of nolding processes requires use of a preferred

t her nopofagititate eQopmprtneigageméns withathe andipg devate Fhaodysgnredisd Swkegnby t he
present applicant discloses the use of overnolding to manufacture wafer

carriser sNargj0oios0dser ei n i ncorporated by reference. 1In addition, U S. Patent
No. 6,439,984 discloses nolding techniques for wafer carriers and 25 is

her ei n i ncor ppr adregh QisthREE! BRCRIsEP MBldbd phifolEaR3/ AP 90 nBG TAMSAR 3/ 860
U.S. Patent Nos. 6,428, 729 6,039, 186, 5, 485, 094, and 5,944,194, and

i Sl 05 BRGNS 2 cf 3o BUCPBERCESS S 8 GROSLE MBS T

handllng eV|c are‘incorp F&in b erence

enbodi nent the wafer r 34 i.nclu | east .a bqdy porti and a
support @Fule W@%d‘?@:}@n S B ]i“’r“g& o?‘{ af)‘?f’?l‘m%rﬁi)ﬁﬂa't tg (\?1@53%52

capabl e of recei vablé supporti ng the wafers or disks b near, their

per i pherBefewinges Fighd ihvhpebeendpued gias an ieteppatialndilpnen f/ 1§ lqrymvabﬁ%PEI omthe
carriers 34, at the shelves 42, in a radial direction upwardly or

| at elrOal IgdhefElsetosﬁmﬂi viees PEEKs&rdvBCasatetiel.  fhusyer filppdaminatsf 1€ ofiatiddasbeyaveen

the wafers and the carrier 34. As a result, one
polymer films may be inserted individually in a mold, as a laminate, before injecting the
PC material with the intermediate film being positioned intermediate the film 10 and the
molten moldable PC material 30. Alternatively, the two films may be adhered to one
another, such as by vacuum molding, lamination processes as described herein, or by other

15 means wherein the two layers or films are bonded prior to insertion and positioning within

the molding unit 20.

With such selective bonding of the at least one performance or functional film 10,
selective use of specific materials at specific target surface and handler components is
possible. This selective targeting promotes manufacturing and costs efficiencies as the

20  desired or even required film 10 material may be quite different than what is needed in the

construction of the remainder of the wafer carrier 34, or even the specific part 32.

Chip Handler/Tray

In another embodiment, the handling device 12 is a chip tray 36 including a
plurality of seating recesses 50 or recess assemblies adapted to secure a plurality of chips,

25  and peripheral side walls 52, as shown in Figs. 8-9. U.S. Patent Nos. 5,484,062 and
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enbodi nent of the present invention includes insert nolding a protective
film1l0 to at 10 |east a portion of this support structure 40 and/or the
supporti rnyosbwieses 42. The protective film 10 can be sel @ctivset/y7spd aced
within the nold cavity 22 of the nolding unit 20 such that it covers an

entire s QL si de t he.nol de i's

t he suppﬁu é—)cgaffg ‘Pﬂ%ses%‘ﬁﬁcﬁw Eaﬁ'éla\r}g eélglcoéobfa\{\?@{’%ﬁmﬁyerﬁgﬁlﬁgd%@ps'or l|tlct)}he of the
shel ves 42, or various, ot her nbinatiogns. Further, the film1 can be
speci f i daP4eysasHYematesial 1155054’?‘15 ?fw Betrshay ’é?cé‘ht it 48 Peapitithhin e
components of the wafer handler 23 to provide for extended prot ect| on. By
advanci rigtredsice cari erhabemn thebfumcporad aresiermefcet ¢hargcterisiics] of speayée spsfacgngr
surface or conponent surface of the wafer handler 34 to introduce or

i ncr eas eoatisrasifahe tragd 3. aPardnsthed) an ebiasibamesistant Hidmi Idabornded its therseeting
out gassing containment, UV protection, rigidity characteristics, creep

redugt i QReesbAr SRS mlﬁlhﬁkéjp@t@ﬁ%l Rlattlate Biserutioh HoRNthe @tact BRd h!lﬂﬂihg n

ot her enbodi nents of the present i nvention, the wafer handl er 34 can

i ncl ude Ca[l%e% eﬁdﬂeglﬁérg Se?@“ﬁ | nc é}g out si de portion of the handler body

38 to faci nspor i ng engagenent by robot| C equi pnent
during sem co | ar L.y incl ude

duct 0cessi ng Thes flan s.44 ca
the insert m) B%(P trﬁ}ﬁtﬁ%pﬁ T%lﬁﬁ nf’l?"gjreeﬁrlﬁf?’é %l BPPE “hee. As
such, the remal ning portions and surfaces of the hody 12 WO 03/046950

PCT/ USoilsr &ty a ssdeciedhpestion ensdrfage oé thegthin @%bé%)@ﬂ@h%ﬁ the spating reGeateEo8nal
polymers. Still further enbodinents can included the nol ded protective
fil m 10 Qthesembodiswntsipah awdedeanset miolduegrtiei fdmeHutol the gnisttertap sunfase4d thevher ei n
the kinematic coupling 46 (Fig. 7) is adapted to facilitate equi pnent
engagenewrdy 86 tificlhbig hadtidagesdsn;i he side agillseSc ahd edmbindtlobs tiRatsht For
instance, the film 10 can be selectively bonded to portions of the side walls 52 to enhance
abrasion resistance from contact or engagement with processing equipment or automated
machinery and robotics.
Further, the peripheral side walls 52 of the chip trays 36 are generally shaped for
15  stackable engagement with other chip trays 36. Stacking posts/members and/or peripheral
wall ledges on the bottom portion of the trays 36 can be sized and shaped for alignment
with corresponding grooves or lips on the top surfaces of the trays 36. Other stacking
techniques and tray designs known to one skilled in the art are also envisioned for
implementation with the present invention. To provide a layer of protection, film 10 can
20  be molded to the stackable engagement regions of the peripheral side walls 52.
As with the wafer handlers 34, selective bonding of the at least one protective
performance film 10 to selected target surfaces of the chip tray 36 provides a preferred

employment of performance enhancing thermoplastics while still allowing a manufacturer

to construct the remaining portions of the tray 36 of other preferred polymers.
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5 No. 6,010,008. In certain instances, the insert nolded performance film
10 may not adhere sufficiently to other polyners. For exanple, PEEK (i.e.,
film 10) woas/omoso adhere in all cases to overnol ded PC (iPCEUSOWBISEr
handl er 34 conponents such as the body 38). Referring to Fig. 5 it has
been found thate Jag 3%@(3{1&&11 ﬁltaglbfslehmodga iﬁ'o%?érrnﬁ%(&:riﬁc AR AthoiElepPiRgher es

to both the PEEK an mat er | Thus, a fi amnate 10 of at |east two
pol ymer fil nmay., be insernted, i ndi,vi dyal |y. i.n | d, . & | A e, . before
oy eet gt e TRk RE psPRE bkl e il e Brs Bl fye bt g
intermediate.the film10 and the polten npldable PC material 30.

Al t er nat§Radjmentbe W%dqu‘?WlWeﬁ? aédlﬁ'éﬁ“éﬂ"? & resiidtRer, such as by
vacuum nol di ng, | am nation processes as described herein, or by other 15
means wherein the two |ayers or filns are bonded prior to insertion and
positioning within the nmolding unit 20. Wth such sel ective bonding of the
at | east one performance or functional film 10, selective use of specific
materials at specific target surface and handl er conponents is possible.
This selective targeting pronotes nmanufacturing and costs efficiencies as
the 20 desired or even required film 10 material may be quite different
than what is needed in the construction of the remainder of the wafer
carrier 34, or even the specific part 32. Chip Handl er/Tray In another
enbodi ment, the handling device 12 is a chip tray 36 including a plurality
of seating recesses 50 or recess assenblies adapted to secure a plurality
of chips, 25 and peripheral side walls 52, as shown in Figs. 8-9. U S
Patent Nos. 5,484,062 and 13 WO 03/ 046950 PCT/ US02/ 37860
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6, 079, 565 di scl ose such chip trays and are incorporated herein by
reference. As with the processes and material described herein for the
waf er harwbeB®4®4) it is beneficial to introduce or enhamca/ushe3fonct i onal
performance characteristics of specific surface or portions of the trays
36. For(hnsggnce, an abrasion resistant film 10 bonded to the seating 5
recesse ill mnimze potential particulate distribution fromthe
contact and rubbin cause? aé 8tten frequent .seating of the chips. One
embodi nent oV*FﬂEwgP%%%RﬁWQ?f AR AViCS: BRIBRMSIRE er t nol di ng t he per f or mance
film10 to a selected portion or surface of the chip tray 36, such as the
seating recedséepssone substartiallyrigidi theampplastiocampongefstiugaies makiBe wprgParthe fi | m
10 to the entire top surface of the 10 tray 36 including the recesses 50,

t he si deof\led WafebRandding deviodyiandt i ons t hereof. For instance, the film 10 can
be sel ectively bonded to portions of the side walls 52 to enhance abrasion

resistance frRM4£08haptottive NBRERPRIC Wit hoRter &s 8 ipbeioadof MeRIN et one
automated machinery and robotics. Further, the peripheral side walls 52 of

the chi Hhér?r@rb?asﬁg SQ&E%(%%(QE r@libdrs P% rgl)lg linseH? ﬁ@%ga?}&es‘é‘ 48 9RALcM t h

ot her chip trays i ng pos rs an r peripheral wall |edges

on the botfomportion of.the.trays 3 an i zed and shaped for alignnent
with cort8 %}?ﬁbaréytgraggg tfhe spricog u‘{% ew%bﬁaé@ﬁfl%ﬁ%véceof the trays 36.

O her stacking techniques and tray designs known to one skilled in the art
are also envisioned for inplenmentation with the present invention. To
provide a | ayer of protection, film10 can 20 be nolded to the stackable
engageneht r €fficodeviod of daipet phereirl thd delessi bre Hrotectiyevihemmaphastinafiler

handl ers 34, selective bonding of the at | east one protective performance
film 10 jhelud& &dtlmdhivanig edntsiufeAC etaradieristes elegied fiwyn 3Grpupvonkésing of:
preferred enploynent of perfornmance enhanci ng thernoplastics while stil

al | owi Ng;peasiBNYERG At chemical resistance, heat resistance, ultraviolet protection, fluid

absorption barrier characteristics, and outgassing barrier characteristic.

3. The device of claim 2, wherein the at least one protective thermoplastic film is a
film laminate having at least two film layers such that at least one of the at least two film

layers is the protective film.

4. The device of claim 3, wherein the at least two film layers each have different

containment characteristics.
5. The device of claim 3, wherein at least one of the at least two film layers is an

intermediate tie layer for improving the bond strength between the protective film and the

at least one thermoplastic component structure.
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to construct the remaining portions of the tray 36 of other preferred
pol ynmers. 14 WD 03/ 046950 PCT/ US02/ 37860 The present invention nay be
enbodi ed wo oei®so speci fic forns without departing fromt RETAS02/3186@r
essential attributes thereof, and it is, therefore, desired that the

present ¢ enbofhd®Atcest GARST ARh@én ithe & lkast 880 Bfehfopiastid ddaondhd st@cRrd not
restrictive. 15 WD 03/ 04695G PCT/ US02/ 37860 Cains 1. A sem conduct or

waf er h | | ev| risi.ng.q:.at t i g

ther mopl ot FPPeh- Sk e S8PRE 7 s of GAEks SN BRI Abled b ey ;g

device; and at, | east _one protective thernoplastic film bonded to a portion
of the arMeRpCg¥afefyior nppl astic conponent structure using an insert

nol di ng process to introduce containnment characteristics to the

sem conduct or wafer handling device; 2. The device of claim1l, wherein the
at | east one protective thernoplastic film includes a film having

cont ai nnent cHerd&oierofsidios],seliean dbk dtrleast ang thzupoglastsi empogent struckulpe asi on
resi stance, chem cal resistance, heat resistance, ultraviolet protection,

fluid absogpidn@iticoasupliag sdhaptedCioer inséhadial *OGNAUKIGASH | Wi¥h bRffi¢d@uctor
characteristic. 3. The device of claim?2, wherein the at | east one

prot ect i }g.dski shic filmis a filmlamnnate having at least two film
ettt

| ayers east one of the at least two film layers is the
protective film 4. The device of claim3, wherein the at least two film
| ayers each have different

8. The device of claim 1, wherein the at least one thermoplastic component structure
is a handling flange adapted for selective engageable communication with a robotic

device.

9. The device of claim 1, wherein the at least one thermoplastic component structure

is a body shell portion of the wafer handling device.

10. The device of claim 1, wherein the at least one protective thermoplastic film is

substantially translucent.

11.  The device of claim 1, wherein the at least one protective film is constructed
substantially of a material selected from the group consisting of: polyester, polyimide,
polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated -ethylene
propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate, polyether

sulfone, polystyrene, and polyphenylene sulfide.

17



cont ai nment characteristics. 5. The device of claim3, wherein at |east one
of the at least two filmlayers is an internediate tie |layer for inproving
t he bond woOrogngoso bet ween the protective filmand the at PCEFasD2/371360

t her nopl astic conmponent structure. 16 WO 03/046950 PCT/ US02/ 37860 6. The

devi ce of2.cl al'lie devivher eldimt hewhtrelreafet atoRast! ey ppdcasé iftmcBNeREBdted
structure 1is a support structure having a plurality of spaced support

shel ves gdaph@dlytdr poBetickherk@fhconduct or wafers. 7. The device of claim 1,
wherein the at l'east ‘one thernoplastic conponent structure is a kinematic

coupl i ng adapted for nechanical conmmunication with sem conductor
processi ng equi pnent. 8. The device of claim1l, wherein the at |east one
t her nopl gstic conpogoert tructure is a handling flange adapted for

sel ect i v engAgERGF LHHGPUGHOE $PIPNSRES: FAIPIEME ce. 9. The device of

claim11, wherein the at |east one thernoplastic conponent structure is a
body shel | po# firshspbstantiply sigifl dhermanplesiiqpertien o€ the hapdlinglevigsiande of claim 1,
wherein the at | east one protective thernoplastic filmis substantially
transl ucent. dtleasThee theungeastic cohtaimmeht fibindroaided toha ledst & pastonadehgfict ecti ve
filmis constructed substantially of a material selected fromthe group

consi st i them@plashe! ¥@fp&Hent Y Widy G€, a AW Vidk&er mbIdlirde process, wherein the
pol yet her et her ket one, perfl uoroal koxy resin, fluorinated ethylene

Bglo%lt ﬁ%e&%@éﬁ@&ont&%ﬂé BYhi fRRfack! HOtdcHEn RP! HEELAY VB NACSMuELE:

components during semiconductor component processing.

14.  The device of claim 13, wherein the first thermoplastic portion is a portion of a
semiconductor wafer handling device, the wafer handling device including a body shell,

and a wafer support structure for receiving semiconductor wafers.

15.  The device of claim 14, wherein the at least one thermoplastic containment film is
bonded to at least a portion of the wafer support structure to minimize the dispersement of

damaging particulates into the air.

16. The device of claim 13, wherein the first thermoplastic portion is a portion of a
semiconductor chip handling tray, the tray including a plurality of recesses adapted to

receive semiconductor chips, and a plurality of peripheral side wall sections.

17. The device of claim 16, wherein at least one of the peripheral side wall sections is
adapted for matable stackable engagement with a separate semiconductor chip handling

device.
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sul fone, polystyrene, and pol yphenyl ene sulfide. 17 WO 03/ 046950

PCT/ US02/ 37860 12. The device of claim1l, wherein the at |east one

prot ect i weOfoBlomioses constructed substantially of pol yet hererhsokstsone. 13.
A devi ce for handling sem conductor conmponents, conprising: a first
substantially rigid thernoplastic portion of the handling device; and at

| east one thernoplastic containment filmbonded to at | east a portion of
the firsfg theRdBRLESH Qafn® TPORRGEInAHe wg)eaafon% dohtarh & &l RHoHIGOPL OCess,
wherein the thernoplastic containnment filmprovides protection for the
sensitiv ] uct or onent.s rin m conduct or. co -
processiIﬁﬁ%ﬁ%sp%}ﬂ%%&gﬁe%é&o ° gl?ea%tn’lle%%o%%%f P ggr]af Pléjf \?’zﬂ}e)?%glg %é iC
portion is .a.zt%oi;t iion of a §§m conduct.or. waf er handl i ng device, the wafer
hand! i ngPHWRH2EdNs AisPerssmgt T syaseiahgtticulates mte theditar  support structure for
recei ving sem conductor wafers. 15. The device of claim 14, wherein the at
| east one thernoplastic containment filmis bonded to at |east a portion
of the wafer support structure to mninmze the dispersenment of damaging
parti cul Htes Tint detibe ofi ¢laiml@3, Whereitethe at ddast loae reohfainmdne rfdim id hefilin r st

t hernopl astic portion is a portion of a sem conductor chip handling tray,

t he traylaimidtdbmigridn®h pliddlit) bf Afm 1885 SBeredfianesd oh®of 8 FBMMEByers is the
sem conductor chips, and a plurality of peripheral side wall sections. 17.

The devi&ﬁta%m%{tqhm 16, wherein at |east one of the peripheral side wall
sections I's adapted for matable stackabl e engagenent with a separate
sem conduct or chip handling device.

20. The device of claim 19, wherein each of the film layers of the film laminate have

distinct protective characteristics.

21. The device of claim 20, wherein each of the film layers of the film laminate have
distinct protective characteristics, each selected from the group consisting of: abrasion
resistance, chemical resistance, heat resistance, ultraviolet protection, fluid absorption

barrier characteristics, and outgassing barrier characteristic.

22. The device of claim 13, wherein the at least one containment film has a protective
characteristic selected from the group consisting of: abrasion resistance, chemical
resistance, heat resistance, ultraviolet protection, fluid absorption barrier characteristics,

and outgassing barrier characteristic.

23. The device of claim 13, wherein the at least one containment film is constructed
substantially of a material selected from the group consisting of: polyester, polyimide,

polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated -ethylene
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18 WO 03/ 046950 PCT/ US02/37860 18. The device of claim 17, wherein the at

| east one containnment filmis bonded to a plurality of the recesses and to
the at | ewotosomesof the peripheral side wall sections to PriTSe?/2m6t he

di spersenent of damagi ng particulates into the air. 19. The device of claim
13, whergbpylehe @polypds! ;Qﬂ'ﬁqﬁ)QRieﬁé NAB&EAd, | plyinettdl f iletRactytitd, N@bBrether

conprising a plurality of filmlayers, wherein at |east one of the film

| ayers |ﬁ?ﬁgﬁgfg}%@@#@gﬁ&}g?%ﬂeg},leggsu]ggg device of claim 19, wherein each

of the f am nate have distinct protective
characteristics. 21. The device of claim 20, wherein each of the film

| ayers of the filmlam nate have di sti nct protective characteristics, each
selected fromt he group consi sting abrasion resista chem caI

resi stame, hEbg dedes gf el 13uwb?r5m @r-e% I%Sb%%;?%ﬁnmmf 10 i,eonsipeiedh

barrier characteristics, and outgassing barrier characteristic. 22. The
devi ce ofubstaniiatyld polyeehesitherkétenat | east one contai nnent film has a
protective characteristic selected fromthe group consisting of. abrasion
resi stance, chemcal resistance, heat resistance, ultraviolet protection,
fluid absorption barrier characteristics, and outgassing barrier

charact ejq sti R méthod UTerIHE WsER IﬁtgldﬁJgaérmselﬁcoﬂmﬁf&'Hﬁan@g abvitEashponat

containnment filmis construct ed substantially of a nmaterial sel ect ed from

the gr Outﬁ)lr(ﬁ%ﬂsli?%{l%)gg b%Ildm aﬁslgfi on@oéo\ﬁkamg}tlthg&%ﬁsﬂg rﬁltnﬂ‘{ gt leastlg VO

pol yet her I uoroal koxy resin uori

03/ 046950 PCT/ }JS(%Z/ 3781
portion o ermoplastic material, comprising the steps of:

forming at least one containment thermoplastic film;

accessing a molding unit having a mold cavity, the mold cavity including at least
one shaping surface;

positioning the at least one formed containment thermoplastic film within the
cavity of the molding unit along at least a portion of the at least one shaping surface;

injecting a substantially molten thermoplastic material into the cavity of the
molding unit to conform to the shape of the at least one shaping surface;

waiﬁng a cooling period wherein the thermoplastic material substantially solidifies
to matably bond with the at least one containment thermoplastic film to generate a
protective containment surface on the semiconductor handling device component; and

ejecting the semiconductor handling device component from the molding unit.

26. The method of claim 25, wherein the molding of the semiconductor handling

device component forms a component part of a semiconductor wafer handling device.
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propyl ene copol yner, polyvinylidene fluoride, polynethyl nethacryl ate,
pol yet her sul fone, polystyrene, and pol yphenyl ene sul fide. 24. The device
of cl ai mw®,03min®sei n the at | east one containment fil misPconsn2/snssed
substantially of pol yetheretherketone. 25. A nethod of filminsert nolding

an sem cpnducTiey ntvetivdl bNglatfVie; eviedRORe tholdidy ofigie sehicamiuytdpandingg of at
| east one contai nnment thernoplastic filmto at |east a portion of a

t her nopl @e%tdeccoﬂfﬁoﬁém%rmggmfﬂ&ﬂ Rehchhe of Hf'eos%nﬁcf:ondtthBMEr %ndmfgscle

cont ai nment the nmopl astic m accessing a nolding unit having a nni

cavity, fhe, rt stxt%%rdré )4%\51{;'%(3%? A\ 8tf é}l%a%? ts% eSh[%E’g Sl PR Seast one

p03|t|on|ng eas rm)p astlcfl m W t hi
the cavit of the nol nit, alo at |.eas ion of the at Ieast
one shapi%® é‘%f”?%‘&%mop% 8@#? ffd”&d%‘{] %ﬂﬂ‘?‘éf’%?‘eﬁg?cte SURROESHEN PSSt i ¢
material into the cavity of the nolding unit to conformto the shape of the
at | east one shaping surface; waiting a cooling period wherein the
thernoplastic material substantially solidifies to natably bond with the

at | east2®ne Tlennhathodeof ciaiver26)phiastinctht i thoiding g tler sdreicanduptont lmatling
cont ai nment surface on the sem conductor handling device conponent; and

ej ecti nggdvi® cvaifotenduihPi chapsHehShrblSNA §@nicobRRe Bhipl HaBdlidd@ayWivilidg unit .
26. The nethod of claim 25, erein the nolding of the sem conductor

nandl | nc 90, 6° <GB GG 5685, BrSRTRRR 4 ak8 Uns For BRI TRBHE s 2y
26, V\/nertelm 15 r1])(ca>ndec1 go s Iurallqy o%ec%ﬁ: ?’gc%lijv%gé) rrechegs%g to inimize the release of

particulates into the air during use.

29. The method of claim 25, wherein the molding of the semiconductor handling
device component forms a component part of a semiconductor chip handling tray having a
plurality of chip receiving recesses and peripheral side walls, wherein the at least one
containment thermoplastic film is bonded to at least a portion of the peripheral side walls

to minimize the release of particulates into the air during use.

30. The method of claim 25, wherein forming the at least one containment
thermoplastic film includes thermoforming a multi-layer film laminate wherein at least

one of the film layers is a containment thermoplastic film.
31.  The method of claim 30, wherein the multi-layer film laminate includes at least

two film layers, wherein a first one of the at least two film layers has a containment

characteristic different than a second one of the at least two film layers.
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devi ce conmponent forms a support structure of the sem conductor wafer
handl i ng device, the support structure having a plurality of spaced
support swelmses9swherein the at | east one contai nment thecmasbasisse fil m
is bonded to a portion of the spaced support shelves. 28. The net hod of

cl ai m 2532 wheTlgd mméthed nstl diang ab, thigersiamifgangticher athagdi 1 61@ cogingfent
conponent forns a conponent part of a sem conductor chip handling tray
havi ng Wt L j Vi r@i 8asht one
Al S F S T i B L G
receivi [Eecess o mnimze the release of particulates into the air
during E@%ﬁ?&%‘%‘?‘%&lhﬂ hod of claim 25, wherein the nolding of the

sem conductor handling device conponent fornms a conponent part of a

sem conductor chip handling tray having a plurality of chip receiving
recesses and peripheral side walls, wherein the at |east one containnent
t her nopl 3st i cTlig mathod of elatie @5t wherein| theat least poe eorddinment filn hasrd protactve si de
walls to mnimze the release of particulates into the air during use. 30.
The et hadaraeterstiai seletted filoar gher groupn cumsisting adf: | abeesiono resistanvieaichamittal
thernoplastic filmincludes thernoformng a multi-layer filmlam nate

wher ei N @kistaBES theatORBisihcd, Rtrdvidlet bAx&tidn) Auid £RGALA MARiert dharadRpk@G! | C
film 31. The nmethod of claim30, wherein the multi-layer filmlam nate

i ncl udesanzzlltodrt1 §ihgb5 bk dod AYEr s, wherein a first one of the at least two
filmlayers S a-contal nnen characteristic different than a second one

of the at least two filmlayers. 21 WO 03/046950 PCT/ US02/ 37860 32. The
met hod of claim25, wherein formng the at |east one contai nnent

thernoplastic filmincludes formng a substantially translucent at |east
one cont3t-nnehhe method of claim 25, wherein forming the at least one containment

thermoplastic film includes forming the at least one containment film substantially
constructed of a material selected from the group consisting of: polyester, polyimide,
polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated -ethylene
propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate, polyether

sulfone, polystyrene, and polyphenylene sulfide.

35. The method of claim 25, wherein forming the at least one containment
thermoplastic film includes forming the at least one containment film substantially

constructed of a polyetheretherketone material.

36. A semiconductor chip handling tray, comprising:
a plurality of recessed portions capable of receiving semiconductor components;
an outside perimeter wall portion adapted to promote stackability with other

semiconductor chip handling trays; and
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t hernmopl astic film 33. The nethod of claim?25, wherein the at |east one
containnent filmhas a protective characteristic selected fromthe group
consi st i NyoaB/4@br asi on resi stance, chem cal resistance, Po@aiS02/a866Gt ance,
ultraviolet protection, fluid absorption barrier characteristics, and

out gassi ng badtriesst etatatiigmest termsplastith@ldieidhetingly wdndednwdth awhigset n
formng the at | east one containnent thernoplastic filmincludes formng

the at | ?ﬁlringoﬁ}gcéégm 2bIRRY of it t;%gﬁtiérﬁltbkﬁro&@‘sﬁﬁ-fab@ﬁ%%cﬁgn ﬁuHH%e” al

sel ecte romthe group consisting of. yester, polyimde, polyether

i mde, polyetheretherketone, perfluoroal koxy resin, fluorinated ethyl ene
propyleﬁgebopolyner, pol yvi nyli dene fluoride, polynethyl nethacrylate,

pol yet her sul fone, polystyrene, and pol yphenyl ene sul fide. 35. The net hod
of claim25, wherein formng the at | east one contai nment thernoplastic
filmincludes formng the at |east one containnment filmsubstantially
construci’ed ofhe chipl géﬂﬂmgetlﬁiér%etﬂ@m Pt whewin the at Aeass nongo geRfemstent hi p
handling tray, conprising: a plurality of recessed portions capabl e of
recei vi nhemeoplasandilet or fucthap anédedstp @treasttaspataopef ithe betsideglekinpetart walh
adapted to pronote stackability with other sem conductor chip handling

trays; agsierdoiie QBIpGHAAIMIL iyTb UsARhi3< Bibase BF phrBidSihited o BRMBIUNIRse.

thernoplastic filmadheringly bonded with an I nsert nolding process to a
plurality of the recessed portions to provide surface protection during
use.

38.  The chip handling tray of claim 36, wherein the at least one containment film has a
protective characteristic selected from the group consisting of: abrasion resistance,
chemical resistance, heat resistance, ultraviolet protection, fluid absorption barrier

characteristics, and outgassing barrier characteristic.

39.  The chip handling tray of claim 36, wherein the at least one containment film is

substantially translucent.

40.  The chip handling tray of claim 36, wherein the at least one containment film is
constructed substantially of a material selected from the group consisting of: polyester,
polyimide, polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated
ethylene propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate,

polyether sulfone, polystyrene, and polyphenylene sulfide.

41. The chip handling tray of claim 36, wherein the at least one containment film is

constructed substantially of polyetheretherketone.
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37. The chip handling tray of claim 36, wherein the at |east one

contai nnment thernoplastic filmis further nolded to at |east a portion of
t he out siwe opetdsset er wall portion of the chip handling PCIUSHDITBHNI M ze
rel ease of particulates into the air during use. 38. The chip handling

tray of g ai M 38m WMier ¢hdldibBesysteml ﬂﬁﬁﬁol@ﬁ% £ 0qbdseafoRfién bF krechaconductor
protective characteristic selected fromthe group consisting of. abrasion

resist a%ﬁnrponm%&ﬁﬁ% &eesf%egﬁﬂ{"ﬁ%asp% an@ﬁﬁrﬁnﬁQﬁﬁ’ c&hf)ﬁﬁﬂé:m et protection,

fluid absorption barr aracteristics, and outgassing barrier

characteristic. 39. The i n. handljng tray of.clajm rein the at

| east one cort gluart]nﬁg%to?fsiuﬁﬂ?rﬁgaﬂysragfé?rgmepg?{?l?st{cr glﬁ{s Ggg‘?ﬁ mﬁ&g arthggas?hﬁ‘ p
handling tray of clajm 36, wherein the at | east one containnent filmis
const r udtoEIeL e EE Sermicanduptosiandlingdevics) sel ected from the group consisting
of : polyester, polyimde, polyether imde, polyetheretherketone,

per f | uor oal koxynaldiog nnitf havong raameuiin&tch‘yibemrF Bt dgppt ene sbapog ysheface, the

pol yvi nyl i dene fluoride, polynethyl nethacrylate, polyether sulfone,

pol yst yrmoldingaealityodndpthe iy llease osellshapirg sdiface Thiaptelitp reedidk itlegqhangyy of cl aim
36, wherein the at |east one containnment filmis constructed substantially

of pol y%hﬁgﬁﬁqg]?rlﬁ@ﬁémggm%%lam Pfdb%a@ PCT/ US02/ 37860 42. A filminsert

nol di ng system for nolding at | east a portion of a sem conductor conponent

handl i ng de‘”{ﬁeé’& B{?ef- %nt;{.iﬁ@%ﬁt irfsgxq&b% W?Eﬂ{pafei &hin%odw{tgﬁgot'ﬁg:at ?ea?t“%”“ ty

of substantially nolten rnmoplastic nmaterial for shHapin |"eas

portion of .the_.sem caonductor. handl i device; a | di.n ni.t havi.n

ol i ng RORUST PF e A derE.80s Shrfang isupisey I periagont (hgpain 10" the dilantity of
substantially molten thermoplastic material during the molding process.
43. The system of claim 42, wherein the at least one containment film has a protective
characteristic selected from the group consisting of: abrasion resistance, chemical

resistance, heat resistance, ultraviolet protection, fluid absorption barrier characteristics,

and outgassing barrier characteristics.

44.  The system of claim 42, wherein the at least one containment film is substantially
translucent.
45. The system of claim 42, wherein the at least one containment film is constructed

substantially of a material selected from the group consisting of: polyester, polyimide,
polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated ethylene
propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate, polyether

sulfone, polystyrene, and polyphenylene sulfide.
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nol ding cavity and the at | east one shaping surface adapted to receive the
quantity of substantially nolten thernoplastic material; and at | east one
cont ai nmewD oBiokaysé nsertabl e within the nol ding cavity al oRgTAaiS0t/amst a
portion of the at |east one shaping surface for pernanent bonding to the

quantitys@f gkt bfblaim 12! WaBrel Blc R RLRE bAL cotkiffeAl filWid Ehstrfi@edr0! di ng
process. 43. The systemof claim42, wherein the at | east one contai nnent

film hassu%st%t%@_c .tp%ﬁleth% &Eétgﬁe{_sti c selected fromthe group consisting
of . abrasion resistance, chem ca resi stance, heat resistance, ultraviolet

protection, fluid absorption barrier characteristics, and outgassing
barrier characteristics. 44. The systemof claim42, wherein the at |east
one containment filmis substantially translucent. 45. The system of claim
42, wher®i-n tfdeyice ferdendipgscaneandueiop pAMPONCHS; COBRIRF uct ed  substantial |y
of a material selected fromthe group consisting of. polyester, polyimnmde,
pol yet her i m afrst helmeplasicgiontorkeft tbebandhieg idevioe;eallkoxy resin, fluori nated
et hyl ene propyl ene copol ymer, polyvinylidene fluoride, polynethyl

net hacr yl at e, atplehyte6mie then@uplhate dinkalsionhlty en®ilizy fikal veseanbeseleast 41 de.
24 WO 03/ 046950 PCT/ US02/ 37860 46. The system of claim42, wherein the at

| east o | ta £ I L :
gﬁoerﬁﬁxgéﬁ{g@ &t th%ﬁ#om&'stg% %ﬁe&;{egfﬁfﬁg% Inﬁfrﬁ{l{sbﬁkﬂ chg% rocess.

pol yet h t t one. g sem condu r conponents,
conprising: a first thernoplastic portion of the handling device; and at
| east one thernoplastic dinensionally stabilizing filmbonded to at |east a

48.  The device of claim 47, wherein the at least one thermoplastic dimensionally

stabilizing film reduces creep for the at least a portion of the first thermoplastic portion.

49.  The device of claim 47, wherein the at least one thermoplastic dimensionally
stabilizing film provides increased rigidity benefits for the at least a portion of the first

thermoplastic portion.

50. The device of claim 47, wherein the at least one thermoplastic dimensionally
stabilizing film provides increased hardness benefits for the at least a portion of the first

thermoplastic portion.

51.  The device of claim 47, wherein the at least one dimensionally stabilizing film is
constructed substantially of a material selected from the group consisting of: polyester,
polyimide, polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated
ethylene propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate,

polyether sulfone, polystyrene, and polyphenylene sulfide.
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portion of the first thernoplastic conmponent by way of a filminsert
nol di ng process. 48. The device of claim47, wherein the at | east one

t her nopl awDios/ogionensi onal |y stabilizing fil mreduces cre@gTfus02/81860 at

| east a portion of the first thernoplastic portion. 49. The device of claim

47, whergin thge advitLasilaian a7, ekbRhast icastdid¥Rdimeniiondlly statildhng fikhng film
provides increased rigidity benefits for the at | east a portion of the

first t [ ' ice of claim47, wherein the at

| east oﬁgﬁ%ﬁggﬁgpb%%Pﬁghﬁyggﬁgloﬁggﬁsdg§¥abiIizing filmprovides increased
har dness benefits for the at |least a portion of the first thernoplastic
portion. 51. The device of claim47, wherein the at | east one dinensionally
stabilizing filmis constructed substantially of a material selected from
the group consisting of. polyester, polyimde, polyether imde,

pol yet her et her ket one, perfluoroal koxy resin, fluorinated ethylene

propyl ene copol yner, polyvinylidene fluoride, polynethyl nethacrylate,

pol yet her sul fone, polystyrene, and pol yphenyl ene sul fide. 25 WD 03/ 046950
PCT/ US02/ 37860 52. The device of claim47, wherein the at |east one
dinmensionally stabilizing filmis constructed substantially of

pol yet her et her ket one. 26
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