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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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(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 loongegbedintant.che cover peBiop2dvs trmeyably ssourpblede thremoldereity 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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t hereof 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 tﬁt\:}ée ?%:f\iéegq&ailp e;g.&%glr%%%ﬁoﬁ ?F\%%rgiyngroléie:nﬁ]g} %lgee%ye%g %Qtsleé(/e C?Q%éjed to

a sel ect t""surface. nven ng, techniques,” and 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

melt pr b J : o] : a f &k r
handl er 0%82% gstﬁeﬁgﬁﬁtﬁcﬁ%%ﬁzﬁ%ﬁgﬁ?‘i% gs@ﬁ% 82%29 P%ly?%mgf t%ﬂ?n%u\éx@ggary to
|ater place.the part. 32 i secqnd npl d.cawity. for oqve | di.ng. Wi.t h

anot her % Ogié € Elrctano’rmlzuﬁﬂﬁgﬁéﬂ?cﬁ%‘f PFRECH \éﬁ:lmhyic# esreiéﬁg?gosfﬁlfaggsl 28X

anot her reason why_ it is necess ry_tglhave 20 a fLIn1é?,na%F of a durable
pol yner lghematicccoupling siraqiure Ao wilirisin teiaemaaficroupting 4¢ (Bgq7) 1gjagppted to

t enperatures of nolding processes requires use of a preferred

t her nopofagititate e@opmprtnehigageniens withathe handlpg devagel hadysgnredgd) Swkewnby 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 par atiegh MisthiREE" BRCRAES MBIk PARARLRA6ARD RCHSAR afiRed U.S.
Pat ent Nos. 6, 428, 729 6, 039, 186, 5, 485,094, and 5, 944, 194, and di scl ose

particul @Zﬁ&%ﬁy BUbRLd ;?O]dclgrpéﬁ.d H %&%@ﬁﬁspﬁgfé Q.%”sélﬁl“ﬁ@i_db?% WB{ ﬁheﬁrﬁ{oﬁgm ng

devi ces are i por at'e ein eferenc one e I ment
t he wafer handl er 34 .inc| gi1es at . least a ‘Bod portion 38, ndtp support
SUruct ur@seRo haFREPISEbFG e pogr SRRl M soPones far@s 65 belyatie. of
recei vably supporti n5q the wafers or disks by, or near, their peri Eheral
edges. TRefemideFigrS.dt brsbegndovrshthahen dptgrisdizte ibmany Be 1avsinsbeteac BEF i er s
34, at the shelves 42, in a radial direction upwardly or laterally. The
shelMes &ihessrtveotis thchBEEKr andaP¢ materigl. oThugret At lipeinaeh0 phiat abietveo and
the carrier 34. As a result, one enbodinent of the present invention
i ncl udespdlpger filnomdy BY itsefed iRieditivAalyf inl bW, 2@ adkminate, 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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10 | east a portion of this support structure 40 and/or the supporting
shel ves 42. The protective film 10 can be selectively placed within the
nol d caviwe 03846960 t he nmol ding unit 20 such that it cover CaAruSensisse
surface or side of the nolded part wherein t he nol ded part 32 is the

support 4 e,s ort. shel Ves edefin qrt f,. the
shel ves @79 §é§ dltslcjg o SR Fayéc? |arr16a nlcg sra?ﬂﬁ?rﬁlgfb ﬁe e‘%ﬂ nﬁlsl‘ﬁlt@ghe be
specifically bonded for 15 alignnent with other acent an t.t abl e
conmponercessest K pgfegial HS%?&P%‘? hseein for H}"OWPE’!@ }F‘Bg eExtentidd Bﬁl itk [9n. By
advanci ng sel ective bondabl e pl acenent of the film 10 to nearly any

sur f ace introdusaponemanet tifcafmctenal meripgmancenehatictarisges o6 spmﬁ@@u&f@ceoer

i ncrease abrasion resistance, heat resistance, chem cal resistance,

out gassipogtianrdfaheitreyd 36. Edf ipstatices bm abrasion gesiktary fiinalCalsdreied $d 't}ms,eatdngep
reduction, hardness, fluid absorption 20 containnent, and the like In

ot hep efI’@éEébéé‘BSﬂ &mpimﬁllﬂﬁzdog@té@tﬁm paRicRnié aitritufien ke thehce binddu
include flanges 44 (Fig along the outside portion of the handl er body

38 to f%@#@é"?ﬁeﬁ?ﬁﬁﬂé‘ﬁ%&d gquﬂjlen ing engagement by robotic equi pnent

during processi ng. se flanges 44 can sim I arI y i ncl ude
the insert no ded for e fil 5 to om)t Qljram st ance.
Ao such. ¢ ho VST RIUBBOT G RS cnfipn sBARs TS e BOPGl BER 0050
PCT/ US02/ 37860 38 can be constructed of | ess_expensive | ess functignal
pol yner ISt {q a seleqterbportignBoshrfass ©F theahin ey 3Risuch dethgseativg reresice i ve
film10 at selected surfaces of a kinematic coupling structure 46, wherein
t he ki neQther embodiplentsgpan tnolieginser) moklingithetfdoh thto theentiiettap surdapgiof| et
engagenent with the handling device 34 as described in U S. Patent 5 No.
6, 0110, 0Qgay 36 including the recesses 50, the side walls 52, and combinations thereof. 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.

14



In certain instances, the insert nolded performance film 10 may not adhere
sufficiently to other polyners. For exanple, PEEK (i.e., film 10) does not
adhere i rwealB/o4®ases to overnol ded PC (i.e., wafer handl ePC3AUSonsBenent s
such as the body 38). Referring to Fig. 5, it has been found that an

I ntennedi ate "fl?el ﬂ#?] 11{Jeﬁtfi$1f§ﬁ‘§? be THHIARA if %;the}g ?é#‘ce Fétmhs et Beﬂa?ﬁn%a EEK

and PC nmateri am nate 10 o ast two polymer f

may be i sert ed i.pdi vid aII at e, f ng the
5 rmt er R U5 ERINE Rt HsRR R e Fseﬂ%m‘"%& 303 B RR TRt Rl e h &Rl (e
film10 and the nol ten Idabl erial 30 Alternatlvely, the two
filns WW"&E‘H@F@BW‘@“ é‘a]a%?ﬂi%ésras R amy e ZestiiVeol di ng, | ami nation
processes as described herein, or by other 15 means wherein the two | ayers
or filnms are bonded prior to i nsertion and positioning within the nol ding
unit 20. Wth such selective bonding of the at | east one perfornmance or
functional film 10, selective use of specific naterials at specific target
surface and handl er conponents is possible. This selective targeting
pronot es manufacturing and costs efficiencies as the 20 desired or even
required film210 material may be quite different than what is needed in the
construction of the renmai nder of the wafer carrier 34, or even the specific
part 32. Chip Handler/Tra I n another enbodi ment, the handling device 12 is
a chip tray 36 including a plurality of seating recesses 50 or recess
assenbl i es 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 WD

03/ 046950 PCT/ US02/ 37860 6,079,565 disclose such chip trays and are

i ncorporated herein by reference. As with the
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processes and material described herein for the wafer handlers 34, it is
beneficial to introduce or enhance the functional performance

char act erwetBo$98f specific surface or portions of the tPayaS8s378kor

i nstance, an abrasion resistant film 10 bonded to the seating 5 recesses 50
will m 'ln?'mzse potential particulate distribution fromthe contact and

r ubbi ng =& itised by often frequent seating of the chips. One enbodi nent of
the present ipvention includes insert nolding.the performance film10 to a
sel ect ed- por t4 8smisPndystaryraterdrandiing dayics, eOMPISRE: such as the seating
recesses 50. Other enbodiments can include insert nolding the film10 to
the entire tdleasy snecsubsantigly rigid theapoplastiowampingy tHetuFeEekiBguPFOPart he
side walls 52, and conbi nations thereof. For instance, the film 10 can be
sel ect i welthe Wwofedhshdlmg@evice;and of the side walls 52 to enhance abrasion
resi stance from contact or engagenent w th processing equi pment or

automat ed maghéREbie PRAedtVE AhdriDplabi¢ HMBrbonHEE td & pbRler &f theiat¢edsbbhes 52 of
the chip trays 36 are generally sﬁaped for 15 stackabl e engagenent with

ot her chj 3 i t sS4 er - perl : edges
on the Egﬁ%%?%ggt?%rﬁ%%ﬁrh%ﬁtc @gis%r@e?ahnl Sg?giqé(gelgm ngkdgﬁg{ogg %ﬂg@dgf% gnnent
wi th corresponding grooves oy |ips on the t sur.faces of the trays 36.

Ot her stQ8 '%enttcgﬁ'ﬁtf‘ﬂﬂ& t%{?ﬁ S?’F‘Wnﬁlécé?rg‘ﬁ%{g&h%\%ﬁng gevd?"leé skilled in the art
are also envisioned for inplenmentation with the present invention. To
provide a | ayer of protection, film210 can 20 be nolded to the stackable
engagenent regions of the peripheral side walls 52. As with the wafer

handl er 2.34, Bel deticw of ndai hgwhereith¢heant leasts pno peotentive ebeimaplasper filor mance
film10 to selected target surfaces of the chip tray 36 provides a

pr ef er r édclu@ssph ailfehdvind chpeiibmenpoittacdizios selgeted éonppl greiip considtingeofst i | |
all owi ng a manufacturer to construct the remaining portions of the tray 36

of ot herpRiefiP b SHaRR! ¥RBhRal 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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14 WO 03/ 046950 PCT/ US02/ 37860 The present invention may be enbodied in
ot her specific forns without departing fromthe spirit or essential

attri but ewotohmsesd, and it is, therefore, desired that theCprisessmseo
enbodi ment be considered in all respects as illustrative and not

restrictdve. i JMOQYQ4L00 \;EHAH%Q@A&Z&@QM HeAhBPBladtic &n%%ﬁ%@u&&@r

waf er handl i ng device, conprising: at |east one substantially rigid

t her mopl st | bfppShT 8{&%1}5 ki C& ﬁalﬂ?kc}]fng) Sp?;faht ?he;l)\tesfoeglﬁgt\é@ft?o 0apdl i ng

devi ce; and one pr |ve t a portion
of the at least .one _ther rmpl astl C corrponent structure using an insert

nol di ng Sﬁ%@é‘?ﬁ“f’%w?ﬁfsroduce cont ai nment characteristics to the

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

cont ai nment characteristics selected froma group consisting of- abrasion
resi stante, cHendeavade ofediist hnelereindla atrleast shatheamoplhsticacdnonentrtmcct i on,
fluid absorption barrier characteristics, and outgassing barrier

char act esi $tkifemalic dhpligVvadagteal foz! Ak ehadicalMeat@iuhidatin awith eRfic@dactor
protective thernoplastic filmis a filmlamnate having at least two film

| ayers & ta@bmkgast one of the at least two film layers is the
protectlsﬁ\}le fs%IP%\q4me e device of claim3, wherein the at least two film

| ayers each have different containnent characteristics.

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.
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5. The device of claim3, wherein at |east one of the at least two film
|l ayers is an internediate tie layer for inproving the bond strength

bet ween tWe opnetscti ve filmand the at |east one thernoplPastiise2/ssnponent
structure. 16 WD 03/ 046950 PCT/ US02/ 37860 6. The device of claim1

wher ei n e &lrhd dedte ofieldiel WAtREL tie SORANEGHY potdctics dilm isi Sondtrectpdor t
structure having a plurality of spaced support shelves adapted to receive

sen condyetintiNBf@Tpdlyethereli@kseyd ce of claim 1, wherein the at |east one
t her nopl astic conmponént structure is a kinematic coupling adapted for

mechani cal communi cation with sem conductor processing equipnent. 8. The
device of claiml1l, wherein the at | east one thernoplastic conponent

structur is handl i.ng,fl ange adapted for selective engageabl e

comuni cati onA%leY‘ﬁe orﬁ’&g%'f’}gcseﬂﬂ%ﬁf'a&gt.or PMAHE ARSI cl'ai m 1, wherein the
at | east one thernoplastic conponent structure 1is a body shell portion of

t he waf er handifirshgpbstaptielyy rigid thermephpstic partion of thgihgndlinggexics; #1d he at | east

one protective thernoplastic filmis substantially translucent. 11. The
devi ce of cl aatrledst onhehesnopladhie cahtaimmsit filmebopded tcidtileast & pbrionoftlonBitst uct ed
substantially of a material selected fromthe group consisting of.

pol yest ehernisplastitl B6mporieat W8t Raly ol slefilnP Ony&t habrlidpe pk@desd)ewherein the
per fl uoroal koxy resin, fluorinated ethylene propylene copolyner,

poLYVi b iifast ;gcfd;%ﬁlgﬁ@f) EHTE DAY TEAIORLTiYA Aof thBLEHVE  senebrl BBKSr

pol ystyrene, ene

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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17 WO 03/ 046950 PCT/ US02/37860 12. The device of claim11l, wherein the at

| east one protective filmis constructed substantially of

pol yet herwDhank@sone. 13. A device for handling sem condu@Carusenssenent s,
conprising: a first substantially rigid thernoplastic portion of the

handl i ng device; and at |east one thernoplastic containment film bonded to
at least a portion of the first thernoplastic conponent by way of a film

insert npd di NPhPIARESSS cIMRET €] Whdrbig thi RETABRIRSohfitREH &R Honlidd ) a

provi des protection for the sensitive sem conductor conmponents during

sem cond onent__pr SSi Ng. . The. devic f,clam ) ein the
first t (Laiﬁgam%%i ggtﬁ? ecreﬁgsrsf #)81?1&?% LY %olre% ?ﬁo eo?f &’e pseélﬁlhgrghaﬁgt%%ul\?\efacfn\éggﬁ%ndI i ng
devi ce, the Wafgr handl i%g EEVi ce incl.g‘gi ng. a hody shell, and a wafer
support BiRpzethedisperseragnt of dagesingpEHAYMEE 8o s s. 15, The device of
claim 14, wherein the at |east one thernoplastic containnent filmis

bonded to at | east a portion of the wafer support structure to mnimze the
di spersenent of damaging particulates into the air. 16. The devi ce of

cl ai m 1319.wheTla detibe dfi ¢lasim t1Bewierziadhd at peast oo coatamnpant tfilan inh Hlm

sem conductor chip handling tray, the tray including a plurality of

r ecesses|amiiaid 8shmpising 8 pRIMRyY SEMR q»g}féicsc WhkreihatNgast 806l ofthe fimahydryisQhe

peri pheral side wall sections. 17. The device of claim 16, wherein at |east
one of t&%td?&hhlﬂ@ﬂﬁlal side wall sections is adapted for matabl e stackable
engagenent W th a separate sen conductor chip handling device. 18

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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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, whergbpylthe &polyeas! Wlﬁﬁi&ﬁé NAR&EAd, | bolyinettd1 T iletRactly®ii@, NpbBrether

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

layers igi&4 1{ddefVied device of claim 19, wherein each
of the fé%l1 ?a{)fgﬁ@%&gﬁﬁ?% eﬁ}lgmgﬁgggghave di stinct protective
characteristics. 21. The device of claim 20, wherein each of the film

| ayers of the filmlam nate have distinct protective characteristics, each
selected fromt he group consisting, of- abrasion resista chem caI

resi stame, hebg dgdes @ @Jﬁ%wuwb?rsm et 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

containment filmis constructed substantially of a material sel ect ed from

e T R S i L T

83{ 8?@?50 P%’é) 2 SQ2/ 3 glegstlc g!g%/ll (&Qgpr?SIrpg tlhgsteps 0Pol yvi nyl i dene fI uon de,

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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sul fone, polystyrene, and pol yphenyl ene sulfide. 24. The device of claim
13, wherein the at |east one containnent filmis constructed substantially
of pol yetwergoimsket one. 25. A nmethod of filminsert nol diPOg/EN2/37860

sem conduct or handl i ng device conponent through neltably bonding of at

| east ongy.contly Rivtiesdt of BREMATIY, astidréinf the théldingt of @S bericontucior diandfing
thernopl astic material, conprising the steps of formng at | east one

cont ai NngRfcet L&A, Qﬁt%}ﬂlézafsh}gﬂgrt RRLARS bP thePseRESHNG ot Water MANAING Revide d
cavity, the nold cavity including at |east one shaping surface;

AN . q . | et ¢ hi
Phe  caE Sl flvchif BB § oy 51 o - U o RS0 TPRR AR Cordble b L 0,
one shaping surface; | n@.eﬂi ng a  substant.i al Jf%l nol tgn thersgo | astic

mat er i al SOPFRAYNEH "crg\?ﬂ’l*’)? 161im seboRdediiofPartPR of BeSBHeD SHRRCE Al hape of the

at | east one shaping surface; waiting a cooling period wherein the
thernopl astic material substantially solidifies to matably bond with the
at | east one containment thernoplastic filmto generate a protective

cont ai nn#t sTd acthaihof kbinime2f, cotdeiat the rhaldilg of) tite vémieowduepo fantdlingnd

ej ecting the sem conductor handling device conponent fromthe nolding unit.

26. The IRiQSnPonbhtFohe® cobdtehi part H€a SophidbritihcRr chiphab @M L@NAMEIS a

handl i ng device conmponent forins a conponent part of a sem conductor wafer

T e A R R e

forms a RIEPRS rbton éc{ Yo tt}lljer %lu?a]:lit;g Q)‘Ia' c%?pmrgc%glvquljé: trggesglc\e% ftgrm?n?rrr]lijzlel e r%%\alllsec 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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t he support structure having a plurality of spaced support shelves, wherein
the at | east one containnment thernoplastic filmis bonded to a portion of

t he spacewolnpp®se shel ves. 28. The nmethod of claim25, wreraisn2/s18¢0 nol di ng
of the sem conductor handling device conponent forns a conponent part of a
semi cona3pct or Tledifethad ddfi RGurhr 8%, Naldréi Formihg!rtBe i ity 1@kt Cdiep co@a@imenng
recesses, wherein the at |east one containnent thernoplastic filmis
bonded t@elnits kil i fnthaés FdHding §CRbULMGRILGFASRBSt R 18P AR 26nthidthche! €ase
of particulates into the air during use. 29. The nethoé of claim 25,
wherein %ngﬂﬁ&gi%%npf the sem conductor handling device conponent forms 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
contai nment thernoplastic filmis bonded to at |east a portion of the
peripheral side walls to mnimze the release of particulates into the air
during u¥e. 3bhe mathodef plodn 86, whereimn the at lapst pa¢ porftyinmienigiiimbasag priotegve one
containment thernoplastic filmincludes thernoformng a multi-layer film

| am nat echaheetegistic adeldcess fronprthe ofrotypecdnisisting aoferabrasfora redistéraien rohamical

t hernmopl astic film 31. The nethod of claim30, wherein the nmulti-Iayer

filmlanjegiafaBicd, MehtUft8Btatbe, WBRStiolet PROtéctibA) NaMelssorpVibR Hakrier &hbtatetistadae Of
the at least two filmlayers has a containment characteristic different

than a s ] t two filmlayers. 21 WO 03/046950

PCT/ US02 Sg%gggégh?ﬁgaﬁ%%ﬁ%gagf claim 25, wherein form ng the at |east
one contai nnent thernoplastic filmincludes formng a substantially
translucent at |east one containment thernoplastic film

34. 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 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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33. The nethod of claim25, wherein the at | east one containnent filmhas a
protective characteristic selected fromthe group consisting of- abrasion
resi st ancwp osheiyscal resistance, heat resistance, ultraviporaiSopsmssecti on,
fluid absorption barrier characteristics, and outgassing barrier
characteristig.ledst. ontheortEihhest Herfibplashc2 filmWiibedhgly f kunded gvitthanainsdreast

one contai nnent thernoplastic filmincludes formng the at |east one

cont ai Nn\gfqirfd ﬂr&e%fy st a}?ﬁ;hﬁ '(e)i/the(i §erd_lb§>fr@<qls% lp?ovri@et &hfadd proflcB6t adrihg oM the

group consisting of. polyester, polyimde, polyether imde,

pol yet her et her ket one, 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 claim 25, wherein formng the at | east one contai nment thennoplastic
filmincludes formng the at |east one containnment filmsubstantially
construcied ofhea cpipl Yiendlgetiaprddecioime Hat whemin the at Adeass nonso sefemarent 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 stackabilitly 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. 37. The chip handling tray of claim 36, wherein the at |east one

contain §§t 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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t hernmopl astic filmis further nolded to at |east a portion of the outside
perinmeter wall portion of the chip handling tray to mnim ze rel ease of
parti cul awWe3jom9s0 t he air during use. 38. The chi p handl ipag/usezy’sed cl ai m
36, wherein the at |east one containnment filmhas a protective

charact epi st i & 6] 8t nd1AQE syftemOfod URo18RBSit Idshg irtiordBF aSdefificdn@Ettst ance,
chem cal resistance, heat resistance, ultraviolet protection, fluid

absor Pt I mRAEAIBha B RELGIH S1EELon R PHLEASAIDGoRpAfiher characteristic.

39. The chi'p handlin ray of clarm erein the a east one

containment fjilmi ubstanti.al l v, transl ucent. 40.. The i.p handl ing tray
of i ar m 36, wiaPkity e epdicr PR mErel o Sl & e B
substantially of a nmaterial sel ected fromthe group consisting of -

pol yest é}o}'tlmb%&}‘? Aemeongpstor bapdling davigs; pol yet her et her ket one,

perfl uoroal koxy resin, fluorinated ethylene propylene copol yner,

pol yvi nyl i derre ndldipgi uhit, hpohy rempldingrsavitic pyd at deast po¢ yhamng surfhdegribe

pol ystyrene, and pol yphenyl ene sulfide. 41. The chip handling tray of claim
36, whermolirgheavaty drelatht abreastoné ahaping kuffadenadapted aonsteive tigdqeannisyt afiti al | y
of pol yet heretherketone. 23 WD 03/ 046950 PCT/ US02/ 37860 42. A filminsert

ol di ng systhimaifyQholfd tHéMDphistit fARkHaR aR@r tion of a sem conductor conponent
handl ing device with at | east one containment film conprising: a quantity

f bstanti al.l . I E f i I
porti on of 1 1t EshBhd ElhehBS R R Rl TE W Plng SRR A0 o T s £
nol di ng cavi surface, .the

t d at | t h ) di it d
The o O Ron BraRE a8 teast 856, sPilsns MMM % teranit JRading te, e i ¥ 2"

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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substantially nolten thernoplastic material; and at | east one contai nnent
filminsertable wwthin the nolding cavity along at |least a portion of the
at | east woasm@pil ng surface for pernmanent bondi ng to thePgmarso2/siBeo®f
substantially nmolten thernoplastic material during the nolding process. 43.

The systggn of Tied &stBnftéf cIMiB 49! WhEdkeh e dt 88RE oo ARERhMIRN s édnsthiltes @
protective characteristic selected fromthe group consisting of. abrasion

resi st an&%sta{f@ﬁ{?q%?klyefh%?éﬂ%&ﬁ&g » heat resistance, ultraviolet protection,

fluid absorptio rier characteristics, and outgassing barrier
characteristics. 44. The system of claim42, wherein the at | east one
containnment filmis substantially translucent. 45. The system of claim42,
wherein the at | east one containment filmis constructed substantially of
a materi4l sefdevisa ferhgpdlingsegrennduetoneemspensgtsofompafigst er, pol yi ni de,

pol yet her im de, polyetheretherketone, perfluoroal koxy resin, fluorinated
et hyl ene pr opfitsethermoplasticrprtionpafl the hmdlindeeacé;landr i de, pol ynet hyl

nmet hacryl ate, polyether sulfone, polystyrene, and pol yphenyl ene sul fide.

24 WD 03/ 0469401cRéeTondSeadpastic dmentidaaldy stadilizidg €l Fordidd toh&r Ragt 4 he at
| east one containment filmis constructed substantially of
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conpri si irst t stic portion of t evi ce; and at
| east one thernoplastic dinensionally stabilizing filmbonded to at |east a
portion of the first thernoplastic conmponent by way of a filminsert
nmol di ng ﬁ)rocess. ) ) . L .
8. 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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48. The device of claim47, wherein the at | east one thernoplastic

dinmensionally stabilizing filmreduces creep for the at |east a portion of
the firstwolanmopd asti c portion. 49. The device of clai m 2C¢I/ush®msmsrhn t he at
| east one thernoplastic dinensionally stabilizing film provides increased

rigidityshenefthd evied of Hig8inal7| WRGEInANOAF Tda@oref diﬁq@ﬁsi&ﬁdll%tstalﬁlhﬁﬁ%ﬂﬂh astic
portion. 50. The device of claim47, wherein the at | east one thernoplastic

di mensi o il 7 [ ' i ncreased hardness benefits for

t he at I%gE%MQag%??F%%agng%gkgkggﬁ%kgﬁg$nDpIastic portion. 51. The device
of claim47, wherein the at |east one dinensionally stabilizing filmis
constructed substantially of a material selected fromthe group consisting
of . polyester, polyimde, polyether im de, polyetheretherketone,

per fl uoroal koxy resin, fluorinated ethylene propylene copolyner,

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

pol ystyrene, and pol yphenyl ene sulfide. 25 WO 03/046950 PCT/ US02/ 37860 52.
The device of claim47, wherein the at | east one dinensionally stabilizing
filmis constructed substantially of polyetheretherketone. 26
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