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10  particularly to insert molding a thin conductive polymer film during the molding of

semiconductor component handlers or carriers to provide electrostatic dissipation away

from the semiconductor components.

Backeround of the Invention

15 Conventional film insert molding techniques are generally utilized in
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

20  barcodes to the products. In both circumstances, the film is placed into a portion of the
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

25  decorative molding simplifies the manufacturing process by eliminating the need to have
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10 the manufacturing of components and structures incorporated in conmstructing wafer
carriers 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
15 nature of the disks and their extreme value, it is vital that they are properly protected

throughout this procedure. One purpose of a wafer carrier is to provide this protection.

Additionally, since the processing 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
20  hold the wafer disks during transport.

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

25  enclose the wafers or disks. There are a number of material characteristics which are
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carriers, or with the processing equipment. A most desirable characteristic of a carrier is

therefore a resistance 'to particle generation upon abrasion, rubbing, or scraping of the

plastic molded material. U.S. Pat. No. 5,780,127 discusses various characteristics of

plastics which are pertinent to the suitability of such materials for wafer carriers, and is
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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to avoid attracting particles.

Visibility of wafers within closed containers is highly desirable and may be
required by end users. Transparent plastics suitable for such containers, such as
polycarbonates, are desirable in that such plastic is low in cost but such plastics do not

15  have innate static dissipative characteristics nor desirable abrasion resistance.

Other important characteristics 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.

20 One major benefit of particular specialized polymers, such as PEEK, is their
abrasion-resistant 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

25  being processed, and into the necessarily controlled environments. However, specialized
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material construction of sem conductor conponent handlers to pronote ESD.
10 Conventional practices include constructing an entire wafer carrier/handler

component of a material such as, PEEK or other compatible materials, to promote ESD.
As stated, however, the manufacturing and use of particular materials is dramatically more
expensive and it is often undesirable and even infeasible to utilize the material in the
construction of large handler components. Additionally, materials like PEEK can be
15  difficult to manipulate and mold in the manner required in manufacturing such
semiconductor handlers. Currently, a manufacturer of wafer carriers is forced to make a
decision between the benefits of the ESD properties of a conductive thermoplastic, and the
cost to manufacture all, or a substantial portion, of the product out of the material. While
ESD-promoting materials may only be needed in particular applications at those contact
20 surfaces of the carrier that touch delicate semiconductor components or processing
equipment, the entire section or part of the handler is typically constructed of the ESD-
promoting polymer to avoid static-causing damage to the components. For instance,
Japanese Publications JP62205616, JP8293536, JP3012949, JP9036216, and JP9162273
disclose various means of molding entire components of a wafer carrier out of a

25  thermoplastic having conductive characteristics, wherein the conductive characteristics are
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conductive additives.

15 Summary of the Invention

The present invention relates generally to a system and method for including a thin
conductive polymer film, such as carbon-filled polymers, in the molding process for
handlers, transporters, carriers, trays and like devices utilized in the semiconductor
processing industry. The conductive film of predetermined size and shape is selectively

20  placed along a shaping surface in a mold cavity for alignment with a desired target surface
of a moldable material. The molding process causes a surface of the film to bond to a
contact surface of the moldable material such that the film is permanently adhered to the
moldable material. As a result, a compatible conductive polymer can be selectively
bonded only to those target surfaces where ESD is needed. For instance, semiconductor

25  wafer carrier support structures can include such a conductive polymer film along at least
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For instance, sem conductor 25 wafer carrier support structures can include
such a pervidest p vospeffigient nigthed Qf ciglpctively eddizings dogyably pabumyps, and the
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addition filmlayers to conprise a filmlamnate
10  more of the polymer than is required.
Another object and feature of particular embodiments of the present invention is
that a conductive thermoplastic film can be 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 to provide for ESD. In addition, said dissipation
15  minimizes the environmental static charges that attract undesirable contaminate particles.
A further object and feature of particular embodiments of the present invention is
the selective use of preferred abrasion-resistant polymer films on parts being used in the
semiconductor industry. As such, both ESD and desirable abrasion-resistance functions
can be advanced at a targeted surface utilizing a single polymer film or film laminate.
20 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. Such a handling device is formed by utilizing a thin
enough layer of a material on a selected target structure of the device, and overmolding the

structure, with or without an intermediate layer, to the substantially transparent device

25  body constructed of a material such as PC.
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substantially transparent device 25 body constructed of a material such as
PC. molding system of Fig. 1.
Fig. 3 is a side cross-sectional view of a conductive 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 conductive film
15  in accordance with an embodiment of the present invention.
Fig. 5 is a side cross-sectional view of a molded part and bonded conductive film
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.
20 Fig. 7 is an exploded perspective view of a semiconductor wafer handling device
in accordance with an embodiment of the present invention.
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

25  accordance with an embodiment of the present invention.
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level of thickness. For instance, a single film layer thickness equal to or less than

10 approximately .040 inches (forty-thousandths) is envisioned. Preferably, the single film
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. It should be noted that the term conductive in this application is to include
various levels of conductivity and/or ESD. Generally, surface resistivity, or Ohms per

15  Square, defines the conductivity of materials. For the purpose of this application,
conductivity will include antistatic, static dissipative, and conductive characteristics. An
acceptable resistivity range for the present invention can be approximately greater or less
than 1x10'* ohms/square, or between 1x10° ohms/square to 1x10" ohms/square. This
range is exemplary and provides acceptable ranges understood to one skilled in the art.

20  Any compatible material can be utilized for the film 10 assuming it has available
conductive characteristics. For example, polyester, polyimide (PI), polyether imide (PEI),
PEEK, perfluoroalkoxy resin (PFA), fluorinated ethylene propylene copolymer (FEP),
polyvinylidene fluoride (PVDF), polymethyl methac;'ylate (PMMA), polyether sulfone
(PES), polystyrene (PS), polyphenylene sulfide (PPS), and a myriad of other compatible

25  polymers are available. One embodiment will include a thermoplastic material having



an enbodi rent of the present invention. Fig. 9 is a side cross-sectional
vi ew of stackable chip handling devices in 25 accordance with an

enbodi mrerwOw®B/0#de82 present invention. 8 WO 03/046952 PCT/ UBQZ/\B8DFH76
Det ai | ed Description of the Preferred Enbodi nent Referring to Figs. 1-9,

the present invention .inckudes in t | o LV N3 tatic
i 51 pattipey e Ao SR e P oh D7es TSR G ARGy B

sem conductor _ 5 conponent handling device 12 utilizin nmol di it 20.
2D i | Womiege BSD). CHiERe BHGS eomuieideation nesder oi e abermanriahibalid ¢

pol ynmer having a measurable [evel of conductivity. The film 10 is_at | east
parti al Eipplied.iomganit (anzing-based parditiveseandihetlikiec Idiles Polyragrs japd pdditives thatsj ngl e
filmlayer thickness equal to or less than 10 approxi mately . 040 inches

(f ort y- hdvousapeidig)ivé shagmiristionfod thdnebiastdd are atshevedli lngiven foi those dkaljesr i s

| ess than or equal to approximtely .030 inches (thirty-thousandths). O
course, in {e ot "Re BRNbE s vathohpetiatifs fRfm ke Epibit @r! s’é}éﬁé fwhé lpréeher this
preferred thickness criteria. It should be noted that the term conductive
in this; i cati [ S ' | CNAGEbVil / or
ESD. Gehngfggﬁl?r;gi, kg Eér]?%asgréﬁe;aeﬂse?és‘i{l;j@?t]aysﬁ g?l%gléﬁnr#éﬁ%l)gﬁigﬁlgquar e?}rg\\élp %ﬁ sﬁlflhe
conductivi t f terials. For t ur pose of this.application

conduct & g‘f‘i‘;ma/i PRSP0 ARPPES gﬁa}rg?s E‘P@t gegeva@tssg%%cﬁﬁygt,or SHHPRATE i ve
characteristics. An_  acceptable resistivity range for the present invention
can be asipeethaatterjoypbpirtplesand odher qopirInants. 1 §ercamg YoudMPlIcgHomet ween
1 x 10_%$ ohns/square to 1 x 1012 ohns/square. This range is exen]lql ary and
provi dedNoaccept abl e r angesd tpdes ptesard Applioans asidicnfitlerd {"BEMACOARPUCTOR

10 COMPONENTS HANDLING DEVICE HAVING A PERFORMANCE FILM” is
incorporated herein by reference in its entirety.

To employ the conductive 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 bonding application. After cutting, the film 10

15  can then be thermoformed. The film 10 is generally thin and sheet-like to better facilitate
moldability and to capitalize on the transparent or translucent characteristics of the
material.

In addition to insert molding a single conductive film 10, a plurality of films 10
can be laminated to comprise a composite film structure for moldable bonding to the

20 semiconductor component handling devices 12. For instance, various film layers can
include differing conductive intensities. In one embodiment, the layer of the film laminate
bonding to the surface of the handler 12 can have a higher conductivity than the external
layer to increase the effectiveness of the conductive pathway and minimize potential
damage from static charges. Still other embodiments can combine other film layers with

25  the conductive film 10 to add abrasion resistance, chemical resistance, temperature

10



20 Any conpatible material can be utilized for the film 10 assumng it has
avai |l abl e conductive characteristics. For exanple, polyester, polyimde
(P1), polwetobmeseosari de (PElI), PEEK, perfl uoroal koxy resi nPCPRAp?2/38076
fluorinated ethyl ene propyl ene copol yner (FEP), polyvinylidene fluoride

2 BB A A P
t hrenr) mopl oasSPrtEéceﬁé e lyfﬂdﬁ%&flwéce ﬁm?@?%%%@ao@w%&ﬁé%%% %ﬁ?@ ofes

such as carbon fiber or powder filler added to create conductive qualities
to prontrelapgmtionHechmiques kapwndanne Alilled én erfonlapdnadion ask are iepeisionaet al
fibers, netal coated graphite, organic (am ne-based) additives, and the

i ke. Otfbensgoitiinke presad iadahtiony €®r tilisiince AUV Maente Diod.ud, 66§,200; RigbHcIoHL | st i cs
for thernoplastics are also well known to those skilled 5 in the art and
can Be usesh ¥4 ROyl eVt 5,801, {9PHs¢108 SRihdflastic 1S6RRE0P fechMgudy ARIGRE
invention. As is described herein, the ESD functionality of the film 10 can

provi de 'ﬁccﬁ@&ﬁtedﬁ&&ﬁﬂ??& Ahd. can serve to renove charges fromrel evant
sem conduct or conponent s F'5"% educe the attraction of particles and ot her

cont am .. CD- i US. Application No. , owned by the present

Appl i cant a??ﬂngr.‘f.&?&uu&ﬂ%EM CONDUCTOR 10 COVPONENTS HANDLI NG DEVI CE HAVI NG
A PERFORVMANCE FILM' is incorporated herein by reference in_.its entirety.
To enpl oy t heRefewmgcprimarily topyige 141 thefueldieuvnih g0 greneraHy desladrst »mold
conponent handling devices 12, the film1l0 is generally cut to a

pr edet ercaviie@2s hapecrawdtiai 24 andegdderdi oge oyectioe chamiel portian 28e €llss afleashe
bondi ng application. After cutting, the film 10 15 can then be

]E he_rllrm_Df asrizEidjeclitie charngl 19 id & gefdecaatthymitition witl tsheeld take 120 Dh¢ heyld
acilitate

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

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

15 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

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

invention. It should be noted that various figures depict the film 10 as disproportionately

20  large in comparison to the corresponding handling devices for illustrative purposes only
and is not intended to represent actual proportions for the present invention.

In one embodiment, the cover portion 24 is removably securable to the mold cavity

22 to facilitate film 10 insertion, and removal of the finished handling device portion or

part 32. The molded part 32 is generally something less than a completed handling device

25 12. For example, it is common for sidewall inserts and shelves of wafer carriers to be
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nol dability and to capitalize on the transparent or transl ucent
characteristics of the material. In addition to insert nolding a single
conduct i weOfoBlomaoiD, a plurality of filns 10 can be | am n2CeEAWSOD3IWOOPri se a
conposite filmstructure for nol dable bonding to the 20 seniconductor

O WP RSB E R GRS, §Phe FRIach M URSERIar HREEQUD OB ERe £,

I ncl ude I'Ng cdn rve nsrties.

the fil nat e opdi.ng to t.he surface t he. handl er 12 capn have a

hi gher ?8 ghhie&f‘rtr&?r &a oYy piegiip prfnsert g‘L“% FehmapesATe CORBIoaNt By eness
of the conductive pathway and m nim ze potentlal damage from static

char ges to tiasp skdleHdn tbwaonlﬁe@msbec saplemanied avidione devipling [fapeths spitthor25 t he
conductive film 10 to add abrasion resistance, chem cal resistance,

t enper atscope of e MEABIR4MH®H? PCT/ US02/ 38076 resistance, absorption
barriers, outgassing barriers, and |like characteristics to the portion or

surface of thmehanslliinie Gewvire 52 no! padTtibRecel yab@ﬁnﬁﬂnghéﬂrbérﬂmmte A
nyriad of filmlamnation techniques known to one skill'ed in the film

| nit ancepogRs Fad %é&“%%lgéﬂ% o PR LR SRt s
?Rﬂofpiﬁéqcé%?w_ﬂ‘@#‘r’ii Agii R rg@,[# ;E% RE3, ?ﬁ%@’%lé i ?%s?ﬁﬁla;e
primarily to Fi unit enera I ncl udes a no

cavity 29601%0%%@@ n&fdfi%hl%ﬁla@al éﬁ ealabe Fl@dg%te%ﬂéonmr@epﬂbhu@ﬁéﬁ REISIEeN ti on

28. The at least 10 one injection channel 28 is in fluid comunication
Wi t h t hevaferlcdrrésassichip tBys, afideomploderdaiond garZhereef. i ncl ude a shaping surface
26, or surfaces, designed to shape the injected
10 In operation, the conductive film 10 is generally cut to a predetermined shape and
then thermoformed to a required form. The thermoformed film 10 is placed into the
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
15  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
stage of the process, the moldable material 30 is injected in a molten state into the cavity
through the at least one injection channel 28. After waiting a requisite cooling period, the
moldable material 30 within the molding unit 20 cools to form the substantially solidified
20  molded part 32. The molten injection combined with the cooling process forms a
permanent adhering bond between the at least one film 10 and the molded part 32.
After completion of the molding process, the molded pért 32 can be ejected from
the molding unit 32 with the part 32 having a conductive film 10 permanently bonded to a

selective target surface. Conventional tooling, techniques, and practices known by those

25  skilled in the art can be used in injecting the material 30 and ejecting the part 32.

12



nol dabl e material 30 and/or the film 10 during the nolding process. The
cover portion 24 selectively engages or covers the nold cavity 22. Various
enbodi merwe 00f04d¢98e2 nol ding unit 20 can further include atPCramer/3sone vacuum
channel 29 in comunication with the 15 nold cavity 22 and/or the shaping

surface}&g&&gpn tnﬁduce vacuum suction in securing an object, such as the
film10 Vi ty 22 O her known techni ques for securably
conformng t filmi10 wt he cavity 22 a in rface 26

enpl oyi ng st at {0US SOBYTIPE W %"6 hagfling, gpdcesn d’égréﬁ%"“’ér SPEBOREHA 8% oned
for use with the present invention. It should be noted that various

fi gur es raeipiace shower injHiga. #67.asTht epdogiiet filontd et filmdahimatpecanrbechomded toson t o
t he correspondi ng handling devices for illustrative purposes only and is
not i nt eekietdvd compments entl/oapbrtiins @f dixowhieo handlig ddvize@de@entwafercarniarpn. | n
one enbodi nent, the cover portion 24 is renovably securable to the nold

cavi 5y v i fiacinsist aloddib lpfecéQses ASREbE® RereMN WL I DMAdLRS 34 &6 fshé?hlﬁhed
handl i ng devi ce portl on or part 32. The nolded part 32 is generall y

sonet hi r}gn‘hgcﬁg 'Tea@t 24 g‘fé} g ntfﬁpﬁljok&ga & iﬂa e%a?sS égnse&%nttlg @{U%'

common for si |nsert ves o er carrie
03/ 0469 PCT/ US 2/ 38 ar at. el n to_be nol ded of
di ssiml fﬁ ecféla'il %f‘ G§BHHJF ‘ilﬁs TJSSHE? Cgﬁt 1S(pAteR BPFSSEATY ar i ous

injectign and insert nDIdlng technlques are comonly known to those
ski | | ed lpigr plage Herpasint? o sesend mnld sevibeter aiverrolding exitharnotieer iradded prast spi ri t

or scope of the present invention. 5 The noldable material 30 is
pr ef er alirycompoubrgtadribe wiafey haondier 3hddbis Meyet timdherophsmatwity itds eedeasare tmmonl y
used in nolding parts used in the sem conductor processing industry.
Agailo, tHaee mEiler 1@naddof adul®ldhAymBEplailic. Répdateb@xpodiee tdMhE 8hear 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
15  carriers and is herein incorporated by reference as well.

U.S. Patent Nos. 6,428,729 6,039,186, 5,485,094, and 5,944,194, and disclose
particular configurations and processes for constructing wafer handling devices 34, and
are incorporated herein by reference. In one embodiment the wafer handler 34 includes at
least a body portion 38, and a support structure 40 having a plurality of axial support

20  shelves 42 capable of receivably supporting the wafers or disks by, or near, their
peripheral edges. The wafers or disks are conventionally removable from the carriers 34,
at the shelves 42, in a radial direction upwardly or laterally. The shelves 42 serve as the
primary point of contact between the wafers and the carrier 34. As a result, one

embodiment of the present invention includes insert molding the ESD film 10 to at least a

25  portion of this support structure 40 and/or the supporting shelves 42. The ESD film 10 can

13



specifically, the noldable material 30 can be the material conventionally
used to construct wafer carriers, chip trays, and conponents and parts

t her eof . WO oB4@pEr ati on, the conductive film 10 i s gener &CITyUSowussor® a
predet erm ned shape and then thernofornmed to a required form The

t her rmf %re@gfg{ééé%ﬂag?% gftitﬂilr\;ﬁat?lﬁ%’g{l&%%&&?@%Oﬂe%&%ﬂ%ﬂﬂﬁﬁép %llfci’{ctﬁattip?cgvetlfg‘| e film

10 is in sur on portion east one

shapi ng surf.ace 26 of .the | d .gayi t 2. . i ndi cate erein, various
*echni qaenbfrortge Sttt Mty iR bish g fsein dur e A i dtan P 40
inplemented to 15 facilitate proper_positioning of the film210 to the
cavity 3be gwpnoreshehiesidly aéwﬁ@cﬁreéﬁﬁneﬂh@rtlewégh%meﬂve@ 22 41 iyagiopshetiene
closed in preparation for injection of the material 30. At this stage of
t he pr oceswbinatioas. mofuitist, etherdiler i1l caB0bé speaifiedlyelobridad domalipmmerst witk d nt o
the cavity through the at | east one injection channel 28. After waiting a

requssi tgeoddld pathpach asla doResponeingafiihe 10®nethk HodPOorvdrybthert 48§adehi Shd1g uni t
20 cools to formthe substantially solidified 20 nolded part 32. The nolten

{0 ect | aBuHIL LB ook B Uy SROCh AN DI0GS5S 8 BParfox BRI G b ALY N
bond between the g? Ineast one ﬂl m fg! angﬁté‘ﬁle nol ﬁgﬁ( paregegg ; ter y
conpl eti_on th | di ng, pr,ocess, .t he | ded t .32 can j.ec from
Che ol iy s oo aftef S RBS 38R freipe TG SnBBemBr iRl of i 160
permanent|y bonded to a selective target surface. Conventional tooling,
t echni qE&’LY FRY SPHARCL FTcROENORERISUBCE RbEYW Walst dpnqlereds, icqniagdnghandlgidbe " used
ininjecting the material 30 and ejecting the part 32. 12 WO 03/ 046952
PCT/ USOZ0oB®orents \pan & baanglitdnioCEPPi exmivanicaticn wothoenerhploaingveobeentiomal| i ng
devi ces 34 and device 34 conponents or parts are shown in Figs. 4-7. The
condQct iteehnfquesnofOmoldirfg bachl afviheat@taeabld @otmponkads edirely of the conductive
material.

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

15  processing. These flanges 44 can similarly include the insert molded conductive film 10
to provide ESD benefits. As such, the remaining portions and surfaces of the body 38 can
be constructed of non-conductive polymers. Fig. 6 further demonstrates various
overmolding path to ground components of the handling device 34 that can be brought
into contact with the selective placement of the at least one conductive film 10 such that

20  combinatorial conductive communication is possible between overmolded and insert
molded film and parts. Still further embodiments can included the molded film 10 at
selected surfaces of a kinematic coupling structure 46, wherein the kinematic coupling 46

(Fig. 7) is adapted to facilitate equipment engagement with the handling device 34 as

described in U.S. Patent No. 6,010,008.
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sel ective conmponents and/or portions of the wafer handling device 34 (i.e.,
wafer carrier) 5 with the filminsert nolding processes described herein.
Waf er hamlbaB®4®42 are generally formed from at | east twoPdirfiSez/asire nel t
processable materials. Consequently, once a part 32 of the wafer handler

34 has been injection nol ded as.descri , 1t.is often necessary to |ater
pl ace the par]{l %eftalnh lggo%cf%&h%?saﬁcg\??f% F%‘?d“&s}‘é? F’dilﬁth ROt AR r

nol ded part. o congogéogt of the wafer handler 34. This is yet another
reason vﬁl“lff{ql?nty torfihersradysrerso Epp ekajrlea PEEKNL 0 fHagt))gfoes ngupdhsreinpdl y ner
pl astic. Repggt ed exg;ﬁs;g:(;o thtg Zlilq;u?izﬁr];ﬂ ces and hi glyh terrpebr:agltur es of
ol di ng 98sas cies swerntad LS .2 Water edmpheem® potly merthe yp&8)di ng
U.S. Patent Application 09/317,989 owned by the present applicant discloses

t he use Rfferavgriodigli )Gt hes beenubast thae anvadternkdts ififihs optié 1dysr, Raie b PEI
incorporated by reference. In addition, U S. Patent No. 6,439, 984

di sclsoseghsred ¢ matt e PEBKeSd PC MAEREL. TRuSa FifamARE 16 oP&E %ot two
i ncorporated by reference as well. U S. Patent Nos. 6,428, 729 6,039, 186,

5,485, 0 ??1?‘9 e e rticul ar configrrati.ons d

pr ocess?.()g)1 or q@%ﬁ%ﬁ é%?:’??l}lsgeﬁg\g%n?r“ﬁg‘gan Illnnagl%gied\’/ic‘%lcg.:I ey ' g%r%\%eﬁtlﬁlggﬂ%or at ed
her ei n reference. .In one enbadi nent the. wafer handl er. 34 includes at

| east aqty%{i’?{e&?fﬂl thg dnte gﬁ%{e %E‘Bg%mg Resttipne interpediafg it fA{]énr;pd’PQIth‘?y of
axi al support 20 shelves 42 capabl e of receivably supporting the wafers or
di sks bynoligh meldable; Rej materialy $hh dligmasinglys theTheo fidihe meayobe adhsked tor ene
conventionally renovable fromthe carriers 34, at the shelves 42, in a

radi al dinpthet, isoch aphwavatilymonoldatge taalihationTireceshas| ag @ssotibed Aerein, as by biher
primary point of contact between the wafers and the carrier 34. As a

resuiot , muags werks theeio 18¥ert BEfiRisefe Bbnd AR IYr it® thsbitioh WHe podinsEhE willifi NY
the ESD film 10 to at least a 25 portion of this support structure 40
and/or  4RemIURRO Gk P9, HELVSSiedts cdlBe BRRz{d AR 16 BRomotd adhesion and the
applicable molding processes.
With such selective bonding of the at least one conductive film 10, a surface-to-
ground communication can be established to direct electrostatic charges away from
15  sensitive components or equipment. At these contact points for instance, the conductive
ESD film 10 provides a continuous conductive communication with a ground whereby any
charges will be directed away from the sensitive semiconductor components or equipment
to minimize costly damage. The use of such a film 10 on a limited target location on the
part 32 (i.e., a shelf within the carrier) allows the end user to obtain the full benefits of the
20  ESD while at the same time being able to construct the remainder of the part, or the entire
part body, of other preferred polymers. The 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
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WO 03/ 046952 PCT/ US02/ 38076 be selectively placed within the nold cavity
22 of the nolding unit 20 such that it covers an entire surface or side of
t he nol dewopanagesmherein the nol ded part 32 is the suppor tcajsSoz2/Bsves suppor t
shelves 42, a limted predefined portion of the shelves 42, or various
other conbinations. Further, the film 10 can_be specifjcally bonded for

al i gnment wit %Pogleg'jr%ﬁulﬁcﬁﬁwampégﬁ h%'?fhlr’i‘ga evécec$$rlészg8ﬁ18i h@y Ppllﬂﬁ?lf N8 t he
body, or any other adjacent and abuttable conponent of the wafer handler
23 to prijyielly efpieating eeesatieuregpss @apwmblien AR pdanied ifyseewe apipahtyfdins 34.
By advanci ng sel ective bondabl e pl acenent of the film10 to nearly any
surf ace o pwipborabisideswallaéd, of shdver naFigs. BehdllEB. Baientcdios.at#3hgchand| er 34
conponents can be brought into ESD comruni cati on wi t hout enpl oying

convent i §07d,560diseloseniuhehip fraygindi 56 iagiorattd hbicbytefelenddl ACafpanent s
entirely of the conductive material. In other enbodi nents of the present

i nvent i OfkocdsQ8 WRF Blard?BM HeSlribet 15R30n | BF i Gvard RARGSs 43, (Fis9berBficAl 999 the

out side portion of the handler body 38 to facilitate transporting,

i ncl udi ng e t [ Opot.i c I nt .durin enl c ctor, 15, .

ot ocess g MO8 AH TS a0y SRMRTRIY o B PR e iy
conductive film1Q to provide ESD benefits. As such, the remainin

por t i onsAT4RT RERRERSIRg STGPIeRE ﬁeayenﬁsn archnigues 3rg iy dirseieh shmodHagict i ve
polyners. Fig. 6 further denonstrates various overnol ding &ath to ground
conponenthg egfiret ¢lap HeaydBé 9g adpelymer Bayving gondustive ehireetgystics. | a sfatedntlet with
the selective placenent of the at | east one conductive film 10 such that 20
conbi nat @nveltionehtdclotiqueeis costiy mefiti¢mpndoflea sadedimblzet ween over nol ded and
insert nolded filmand parts. Still further enbodi nents can included the

nol dgd fil m IGnabmbs@ihest 8f tisdprledeme suvehtich kicRRIEBihdertGAbRIdgEe Sbhdifctive e 46,
wherein the kinematic coupling 46

film 10 to a selected portion or surface of the chip tray 36, such as the seating recesses 50,

such that electrostatic charge is directed away form the seated chips. Other embodiments
can include insert molding the film 10 to the entire top surface of the tray 36 including the
recesses 50, the side walls 52, and combinations thereof.

15 The peripheral side walls 52 of chip trays 36 are generally shaped for 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

20  implementation with the present invention. To provide a conductive pathway to ground,
the film 10 can be molded along a region from the seating recesses 50 to the peripheral
side walls 52 to provide conductive communication along a plurality of stacked trays 36.

As with the wafer handlers 34, selective bonding of the at least one conductive film

10 to selected target surfaces of the chip tray 36 provides a preferred employment of ESD
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(Fig. 7) is adapted to facilitate equi pnent engagenent with the handling
device 34 as described in U S. Patent No. 6,010,008. 14 WO 03/ 046952

PCT/ US02/w®W3@4696n certain instances, the insert nol ded ceaducsoes®7éi |l m 10
may not adhere sufficiently to other polynmers. For exanple, PEEK (i.e.,

film210 h ] r . s €0 f

nandl or PSS AT 4 Ging L BoyfaSRRER hAUAIP LB EE phlicRs o PRl |
been foynd that_ an internediate film or tie layer, such as PEl 5 adheres
to bothggﬁéd?ﬁ@kﬁéﬁﬂ*p@dﬁgpﬁFpﬁﬁgﬁ?hus, afilmlamnate 10 of at |east two
polymer filnms may be inserted individually in a nold, as a_|amnate, before
i nj ecting t hdhempteseat isventiongnay be gembpdicd ifrethen skeciq formeiviiopbdenartsited
intermediate the film10 and the nolten noldable PC material 30.

Al t er natfione khe, sptitfiteort asserftial aribwetys thereadhedet is, thapefere, dagitddethat thaghesast by
vacuum nol di ng, | am nation processes as described herein, or by other 10
means WReidkindoh Be EMRideddEinS]IQespeclsiB ildis@afidrRichop kdsgHctive. | nsertion and
positioning within the nolding unit 20. O her materials can be utilized as
wel | to pronote adhesion and the applicable nolding processes. Wth such
sel ective bonding of the at |east one conductive film 10, a surface-to-
ground conmmuni cation can be established to direct electrostatic charges
away from 15 sensitive conponents or equi pnent. At these contact points
for instance, the conductive ESD film 10 provides a continuous conductive
comuni cation with a ground whereby any charges will be directed away from
the sensitive sem conductor conponents or equipnent to mnimze costly
damage. The use of such a film10 on a limted target |location on the part
32 (i.e., a shelf within the carrier) allows the end user to obtain the
full benefits of the
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20 ESD while at the same tine being able to construct the renmainder of the
part, or the entire part body, of other preferred polyners. The desired or
even requwoad/oiédsm 10 material may be quite different thaeTwsar/3si36 needed
in the construction of the rermainder of the wafer «carrier 34, or even the
specifi& art 32. Chip Handler/Tray 15 WD 03/046952 PCT/ US02/ 38076 In

anot her dinment, the handling device 12 is a chip tray 36 including a
plurality of seating recesses or recess assenblies 50 adapted to secure a
plurality of chips, and peripheral side walls 52, as shown in Figs. 8-9.

U S. Patent Nos. 5,484,062 and 6,079,565 disclose such chip trays and are
i ncor potat edAnssmigondygtor whtst bandding A§Vigp.t IQMPHISING: pr ocesses and materi a
descri bed herein for the wafer handlers 34, it is beneficial to provide an
ESD pat hway tileditr@et noal@atnadst anbstanttediygesid divagnoplasiie téweporeotstvadiize chi ps,
and/ or processing equi pnent. Conventional techniques are typically directed

at ol difagingtupes St biftBe GAFP hiddNgIRviek; smdpol ymer having conductive
characteristics.” As stated, this conventional technique is costly,

Ghar act er | 5 i _ . :

nvent i on i nél Saarr EAPATEHE R et M SRR TR Mg PREERRG, o
ti . f th hip t 3 h.,.as th ' 50,

Cich ¢ nasrisnatt Pogt Septo il BB tyR poriPns TRt bl BOSRRTR

O her enbodi nents _can include insert nolding the filn1t0 to.the entire top
sur f aceclgptresiatic dissjpatignchupeienisiigs thihe spwicopdutonyyater handipgdeviess| s 52, and
conbi nations thereof. 15 The peripheral side walls 52 of chip trays 36 are
general ly shaped for stackable engagenent with other chip trays 36.
St acki ng posts/ nenbers and/ or peripheral wall

2. The device of claim 1, wherein the at least one conductive thermoplastic film

includes additives to promote conductivity.

3. The device of claim 2, wherein the conductive additives are selected from a group
consisting of: carbon powder, carbon fibers, metal fibers, metal coated graphite, and

organic amine-based additives.

4. The device of claim 1, wherein a second conductive film is bonded by an insert
molding process to a second wafer handling device component separate from, but adapted
for contact with, the at least one conductive film to provide a conductive pathway from the

at least one conductive film to the second conductive film.

5. The device of claim 1, wherein the at least one conductive film is a film laminate

having at least two film layers such that at least one of the at least two film layers is a

conductive film.
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| edges on the bottom portion of the trays 36 can be sized and shaped for
alignnment with corresponding grooves or lips on the top surfaces of the
trays 36.wOtl@ne9st acki ng techni ques and tray designs knoweTiusonss7ski |l | ed
in the art are also envisioned for 20 inplenmentation with the present

i nvention. To, pr.ovide.a, conductive ' an be
nol ded §1 ong?gg?g&f’%ﬂf Flla%ﬁln t gleléeé%%}f%%‘tgtmr{%gte‘éoggg&ggy%? %6%0%‘2& BéeHeg%]%%il si de
wal I's 52 to provjde conductive comruni cation along a plurality of stacked
trays 3él.ffe}1§1t\]/€ivﬁi§qfl‘?%n%l&iy-handl ers 34, selective bonding of the at |east
one conductive film 10 to selected target surfaces of the chip tray 36
provides a preferred enploynent of ESD 16 WD 03/046952 PCT/ US02/ 38076
benefits while still allowi ng a manufacturer to construct the renaining
portiong. of Thedévieyof AGinns, wikstinableastroma-of thedat déast/avaaibiny lagers inclistes pr esent
invention may be enbodied in other specific forns wi thout departing from

the spi i RKi@Ss&BriAbcAthirhfbiifits kh8Ete@ frondRdgiolp i ®nsibigy 6f: Okbrasidasi r ed
that the present” 5 enbodi nent be considered in all respects as

i1 USj[ r ?‘ési Ya%tc@ Q:%el%?éal ¥§§stt%{cg,tﬂe\£§resi}tgnéé¢,) ﬂgﬁ 8}%@8)%%1’1%%6? §H£€§§%¥1§5, agda' ms 1.
A sem conduct ér wafer handl'i’ng device, conprising: at [east one

non- conducti ve substantially rigid thernoplastic conponent structure

maki ng QPEASSHgRarder C%EF%‘PS' handl i ng device; and at |east one conductive
thernoplastic fil mbonded by an insert nolding process to a portion of the
at | east one non-conductive thernoplastic conmponent structure to provide

8. The device of claim 5, wherein at least one of the at least two film layers is an
intermediate tie layer for improving the bond strength between the conductive film and the

non-conductive thermoplastic component structure.

9. The device of claim 1, wherein the at least one non-conductive thermoplastic
component structure is a support structure having a plurality of spaced support shelves

adapted to receive semiconductor wafers.

10.  The device of claim 1, wherein the at least one non-conductive thermoplastic
component structure is a kinematic coupling adapted for mechanical communication with

semiconductor processing equipment.
11.  The device of claim 1, wherein the at least one non-conductive thermoplastic

component structure is a handling flange adapted for selective engageable communication

with a robotic device.
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el ectrostatic dissipation characteristics to the sem conductor wafer

handl i ng device; 2. The device of claim1l, wherein the at |east one
conduct i vwotdseaeyepl astic film includes additives to promwca/csone’cs i vity.
3. The device of claim2, wherein the conducti ve addi tives are selected

froma group..copnsi sti r bon rh ers,

net al cgé\t ed T§F 45K & ‘gﬁlgl m"@?fﬁ?‘g tﬁﬁ:’g%%% 0% dc Ra ?@étive Hi'l#lggew ce of
claim1l1, wherein a second co ctive filmis bo by an insert nolding
pr ocessc?mp%n@é%ﬁaﬂ%?f?’el?o%{éhﬁﬁ Pﬂﬁm&é’&flﬂ?,eew%%‘hlﬂ%ﬂg d%‘éf)%r ate from but
adapted for contact with, the at | east one conductive filmto provide a
conductive pat hway fromthe at | east one conductive filmto the second
conductive film 5. The device of claim1, wherein the at |east one

conduct i13e f iThendesica of iclaiiml Bnwvheein theaati laagt ahe lcenditctivevdilin isnsubstytiadlys uc h
that at | east one of the at least two filmlayers is a conductive film 18
WO 03/ Oﬂéﬁé&eﬁg/ US02/ 38076 6. The device of claim5, wherein the at |east
two fil ayers each have neasurably different levels of conductivity. 7.
The device of claim5, wherein at |east one of the at least two filmlayers

i ncl udes a fi | m havi ng performance char act eri stics selected froma group
nce, che r esi tanc heat res;t%t ance,

1(‘: ?Blslds:[al or ptThS rf{%{‘ﬁgfsa Irq "“Hhi é’l%@?‘i‘ s 8% %fn‘?ane 8%%? Yo g Copucte

characteristics. 8. The device of claimb5, wherel n at Ieast one of the at
| east t webstantially f ér matesiahseleqted diowe dhangwupi conpigiieg of grolysaifToRPHEtidRe bond
strength between the conductive filmand the

polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated ethylene

propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate, polyether

sulfone, polystyrene, and polyphenylene sulfide.

15. The device of claim 1, wherein the at least one conductive film is constructed

substantially of polyetheretherketone.

16. A semiconductor component handling device, comprising:

a first substantially rigid thermoplastic portion not having conductive
characteristics; and

at least one thermoplastic conductive film bonded to at least a portion of the first
thermoplastic component by way of a film insert molding process, wherein the
thermoplastic conductive film provides a conductive pathway to ground away from the

first thermoplastic portion.
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non- conducti ve thernopl asti c conponent structure. 9. The device of claim]1,
wherein the at | east one non-conductive thernoplastic conponent structure
i s a suppweotossteszt ure having a plurality of spaced suppomrPCTAI®L/S%S6

adapted to receive sem conductor wafers. 10. The device of claim1l, wherein

the 2l FEast iana nan.e [aﬂgﬁfd Vel B TP RLASh bfnonf0APOORAL BLIHEY! BrlS

ki nemat i c co |ng a anlca on Wt sem conduct or
processi ment 1. deV| e of. ¢ 1, vvhere n,.t he.a t one
non- conﬁ’i’%PPWﬁ" F%e‘?’ar%rpﬁ 1 Pﬁﬁpt ﬁé’Yﬁfer ]I?Efn&ﬁ]fl&dg“f’% e %%Ph?&yrsﬁ%‘
adapted for selective engageable communication wth a robotic deV|ce 19
WO 03/ 038D wafer spIsobstyg s ior 1gceivingseuigorduicior Wafedf-m 1, wherein the at

| east one non-conductive thernoplastic conponent structure is a body shell
portion of the wafer handling device. 13. The device of claiml1, wherein
the at |east one conductive filmis substantially translucent. 14. The

device of cl ghgdbvic¥leecRim 1t7hWh@ie1ﬂ fRSit 10426 of® fbuabdplueic ddndudtiyecfiinsisr uct ed
substantially of a material selected fromthe group consisting of.

pol yest BBnc}e@ocE%’t {48 orﬁf’%J ¥eihb %af%x’?u? ort BRhihE GRk ggtreke‘?écﬁ%?catw charges

per fl uoroal koxy resi orinate yl ene propyl ene copol yner,

ponV|n | i dene Iuorld thacrylate pol yet her sul f one,

pol ysty gﬁ% oHh{e %FVﬁﬁéﬂ§F8%§E§Hx¥%8% 15. The device of claim1, wherein
the at | east one conductive filmis constructed substantially of

pol yet her et her ket one.

19.  The device of claim 16, 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.

20.  The device of claim 19, wherein at least one of the peripheral side wall sections is
adapted for matable stackable engagement with a separate semiconductor chip handling

device.

21. The device of claim 20, wherein the at least one conductive film is bonded to a
plurality of the recesses and to at least one of the peripheral side wall sections to provide a
conductive pathway to dissipate electrostatic charges away from the received

semiconductor chips.

22.  The device of claim 16, wherein the at least one conductive film is substantially

translucent.
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16. A sem conductor conponent handling device, conprising: a first
substantially rigid thernoplastic portion not having conductive

char act erwstasmsgosand at | east one thernopl astic conducti vedmiusoe/bsweed to
at least a portion of the first thernoplastic conmponent by way of a film

nsert 9ol di Bge ROCESS e8! IndDE ;b EIIRPLAS LhfakAPLEh Y Sofditdfdar Ovi des
a conduCti ve pat vvayoto grounmd away trom the I'rs ernoplastic portion.
20 WO 03/.046952 PCT/ USQ2/ 38076 7. The devi of. claim16, wh i.n th
Fi'rst ¢ RESBBRES of & BorebAdrded Ky RSB <ensSung of Lt WAt ¥ Cand i ng

devi ce, the wafer handling device including a body shell, and a wafer
suppor t pelyether uineide.orpalyatkartheijetoner dsHipEekoxinfispia, Heoringied FEYflene of
claim17, wherein the at | east one thernoplastic conductive filmis bonded

to at | papyleacpoopdlpmenf pohwinytifler Syopidet miymethylr enctbaatjlsts pealgether
el ectrostatic charges away fromthe recei ved sem conductor wafers. 19. The

devi ce ghifdileapiydSrenwh@idgonyphbeyldderssifidener mopl astic portion is a portion of
a sem conductor chip handling tray, the tray including a plurality of
recesses adapted to receive sem conductor chips, and a plurality of

peri pheral side wall sections. 20. The device of claim 19, wherein at |east
one of the peripheral si.de l]l.sections. s, adapted..for..matahle s kabl e
engagenéft wi VICE o AP ﬁg’rﬁ’v B%rﬁ]a'u{@?oa? ledst Snﬁﬁﬁﬁ(ﬁcﬁﬁe fil (?89&%?6 he
devi ce of claim 20, wherein the at | east one conductive filmis bonded to a
pl ur al i sybstmtialy of pelystbastherleptans. at | east one of the peripheral side wall
sections to provide a

25. A method of film insert molding an electrostatic dissipating component of a
semiconductor component handling device through meltably bonding of at least one
conductive thermoplastic film to at least a portion of a non-conductive thermoplastic
material, comprising the steps of:

forming at least one conductive 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 conductive thermoplastic film within the cavity
of the molding unit along at least a portion of the at least one shaping surface;

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

waiting a cooling period wherein the non-conductive thermoplastic material
substantially solidifies to matably bond with the at least one conductive thermoplastic film
to generate the electrostatic dissipating component having a path to ground capability
defined by the at least one conductive thermoplastic film; and

ejecting the electrostatic dissipating component from the molding unit.
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conductive pathway to dissipate electrostatic charges away fromthe

recei ved sem conductor chips. 22. The device of claim 16, wherein the at

| east onewoasduestve filmis substantially translucent. 2CTWR023300616952
PCT/ US02/ 38076 23. The device of claim 16, wherein the at |east one
conductive filmis constructed substantially of a material selected from
the group consisting of. polyester, polyimde, polyether imde,

pol yet her et her ket one er.fl uqroal kox esin,. fluorinated ethyl.ene ..
propyle% " O Ffﬁ@%?a |9@W%§¥rd@%3ﬂ Hﬁ%ﬁ?@%F%p Hef ﬁ?oﬁ%PhQE?Qﬂgﬁé,

pol yet her sul fone, polystyrene, and pol yphenyl ene sul fi de. 24. The device
of cl ai wPIEONSRhHEFEISH QoRwoReN! ezl agRBicoBMERion Valer BANOHPE doKnst 1 uct ed
substantially of pol yetheretherketone. 25. A nethod of filminsert nolding
an electrostatic dissipating component of a sem conductor conponent
handl i ng device through neltably bonding of at |east one conductive

t her noplogst i qhki hbihbe &t claR@SI6, aviRadih i the redldmegnen eoelugbitae dikspathiy astic
material, conprising the steps of: form ng at | east one conductive

ther ”Dp!c@@rtph ot | tbiFhs Iagggg@é& gg%gerggg b iR0s L SndiRM NPa ey WRAHingaddvick, tHehe nol d

cavity in I ng at ping surface; positioning the at |east

one forned conductive ther lastic filmwthin the VIERY t he | di ng
ani ¢ a1 oot Sridiee gt PR ot bbb Bk SEn TR e 1o
injecting a non-conductive substantially nol ﬁ” t her no Ias%ic material into
t he conductive thermoplastic film 1s bonded to a portion of the spaced support shelves.

28.  The method of claim 25, wherein the molding of the electrostatic dissipating
component forms a component part of a semiconductor chip handling tray having a
plurality of chip receiving recesses, wherein the at least one conductive thermoplastic film

is bonded to at least one surface defining the plurality of chip receiving recesses.

29.  The method of claim 28, wherein the at least one conductive thermoplastic film is
bonded at least one surface defining the chip receiving recesses and at leaét one of a
plurality of side wall sections of the semiconductor chip handling tray to facilitate
conductive communication between the at least one conductive thermoplastic film of each

of a plurality of stackable semiconductor chip handling trays.
30.  The method of claim 25, wherein forming the at least one conductive thermoplastic

film includes forming a multi-layer film laminate wherein at least one of the film layers is

a conductive thermoplastic film.
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cavity of the molding unit to conformto the shape of the at |east one
shaping surface; waiting a cooling period wherein the non-conductive
t her mopl awoios/on@seri al substantially solidifies to natabl ycrarsd2ssoré t he at
| east one conductive thernoplastic film to generate the electrostatic

di ssi pa#&r‘g oglg]ugpé{?%}‘ég& toEacYaiinq ¢ vgl?etrgﬁttﬁe g{u%'-ggref ?ﬁr?lbﬂagﬁrﬁ%e infd de?%}q 1y the at

| east o ermopldstic m and-ej ectin eelectrostatic
di ssi pati ng,.component fromthe nmolding unit. ..22 WO 03/ 046952 . .
PCT LB0SMaaBmamers ~ e fok b an et B A1 P35 Ly ere Db e CORBEHE 1oV Phe

el ectrostatic dissipating conponent forms a conponent part of a

seni conduesswrblyalifferenidhent ¢ peponeoneef tho 7t leasi éwedilmdeyest cl ai m 26, wherein
the nolding of the electrostatic dissipating conponent fornms a support
structure of the sem conductor wafer handling device, the support
structure having a plurality of spaced support shelves, wherein the at

least omg, Ccon@usdthdEof NS VAR féﬁrhiiﬁ% ihe dopiadieshetdnaudie thepmopihstidre
spaced support shelves. 28. The nethod of claim 25, wherein the nolding of

Lhe. & ottt s PRblthe OTRAAAD ral Hidh: oAURANGBI Risic ffma

sem conductor chip Ing tray havin ecel vi ng
recesses, wherein the at |east one conductive thernoplastic film is bonded
to at | east one surface defining the plurality of chip receiving recesses.
29. The nethod of claim28, wherein the at | east one conductive

t her mopl3st i Lheimethedof ¢ainyde virereip feqmipg et lqagieneondpstlyg theypopksty
receiving recesses and at |least one of a plurality of side wall sections
of the s@m duorledest Grmitg ghéaatdleastg one apndustiivecthermepplastice dilidusubistaatially
conmuni cation between the at | east one conductive thernoplastic film of
each ofcoastpictydabf tay npfertil aeleatelefrean apowcbngistady pf:hpoigtsterg polyaysle,
polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated ethylene
propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate, polyether

sulfone, polystyrene, and polyphenylene sulfide.

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

constructed of polyetheretherketone.

35. 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

at least one conductive thermoplastic film bonded to at least a plurality of the

recessed portions and at least a portion of the outside perimeter wall portion by an insert
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30. The nethod of claim25, wherein formng the at | east one conductive
thernoplastic filmincludes formng a multi-layer filmlam nate wherein at
| east onewofostoh@sti|l m|ayers is a conductive thernopl astipcTiidoeBso28 WO
03/ 046952 PCT/ US02/38076 31. The nethod of claim 30, wherein the

fivst onbonpie peefJORFACE PRRCRls bRl it kil YR Se BOSIRIC ©

measur abl y . di fdf ere t than a second one of the at least two filmlayers. 32.
The net FEEOET'S $H'BS, wherein forming the at | east one conductive
thernoplastic filmincludes formng at |east one substantially translucent
conductive thernoplastic film 33. The nmethod of claim?25, wherein formng
the at | east one conductive thernoplastic filmincludes formng the at

| east on¥. corithec thipehdriddingupdyasf ictaifi Bfn whbsinatiid abition obist pudtasidond a
material selected froma group consisting of: polyester, polyimde,

pol yet hegondidtile, th@elopistie finhablidetl apat 1dasr 4 burdionad fkax Yutsidd perinhdterowalnat ed
et hyl ene propyl ene copol ymer, polyvinylidene fluoride, polynethyl

met hacr yﬂ&ﬁ@o do?gﬂfl%gflg?rharﬁlﬂhé ORgy _pP&inarést Y5 -v@r&%@gwmﬁy{oeaese%%é | de.

34. The net m 25, Wher'ein formng the at ast one conductive

t her nopl ast i filmijnecludes.formng.the at. | east.one conductive

t her nopl Sg%c:kfl@yfr ?ﬁem%kbc&paﬁ%%gpg ;“7 ay (E%%%Wﬂ% g lg‘(ﬂﬂtr%iatgoﬁ%?légteher et her ket one. 35.
A sem conductor chip handling tray, conprising: a plurality of recessed
portions capabl e of receiving sem conductor conmponents; an outside
perimeter wall portion adapted to pronote stackability with other

sem condiet orThehichiph datdlingg trayap§;claipd 35, wherein the at least one conductive

thermoplastic film is substantially translucent.

38.  The chip handling tray of claim 35, wherein the at least one conductive 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.

39.  The chip handling tray of claim 35, wherein the at least one conductive film is

constructed substantially of polyetheretherketone.

40. A conductive film insert molding system for molding at least a portion of a
semiconductor component handling device with at least one conductive film, comprising:
a quantity of substantially molten non-conductive polymer material for shaping at

least a portion of the semiconductor handling device;
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at | east one conductive thernoplastic filmbonded to at |least a plurality

of the recessed portions and at |least a portion of the outside perineter

wal | portwornsloyeosan i nsert 24 WD 03/ 046952 PCT/ US02/ 38076 PCHiiSd2/8R97¢pr oCceSS
to provide a conductive path to ground away fromthe receivabl e

sem conduct o elﬁgli[dﬁfgém%f havidg %%@S@D&Mt?%ﬁrﬁy\eﬁt &l@%l?%pﬁq%n%%é e the

portion of t ast one ive thernoplastic d to at

| east a tion of t out si de per.i neter | ortion of the chi ndl i ng
tray pr 8&?‘5185 CGY}WdE‘E‘{] eatc]cs‘}ﬁ%u hePEis St”ﬁfgge %%%Pgﬁ%tto §?°§8i?a%lﬂﬂula%t&t io\ggbl e
chip handling tray to dissipate electrostatic charge. 37. The chip handling
tray of seistanfplipmoliprenen-pondystivg polumet maigaleadiuct i ve thernoplastic film
is substantially translucent. 38. The chip handling tray of claim 35,

wherei n the at lchgiask cmnducivedilot insertdbilé mithin theomelding casdtysaleng anleashlal y of a
material selected fromthe group consisting of: polyester, polyimde,

pol yet hgprtionl s thePst! M@étr&feeﬁﬁh@m%emfm fpe phingicanbisadiig resthe qubhtitgrafat ed
et hyl ene propyl ene copol yner, pol yvinylidene fluoride, polynethyl

met hacr . | . : ne sul fide.
0. The U BONEL B < B R e B Sonduct i ve
filmis constructed substantially of polyetheretherketone. 40. A
conductive filminsert nolding systemfor nolding at | east a portion of a
sem conduct or _conponent _handling device with at |east ope conducti film
conpri sithg: dhgEEHeRQf Cé?m’sﬁ(ﬂ)s‘f’gﬁﬂnatm W ﬁlﬁftt%‘? DEIHPt R 18, OR3P AT,
material for shaping at |east a portion of the sem conductor handling

devi ce; translucent.

42. The system of claim 40, wherein the at least one conductive 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.

43. The system of claim 40, wherein the at least one conductive film is constructed

substantially of polyetheretherketone.
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25 WD 03/ 046952 PCT/ US02/ 38076 a nmolding unit having a nolding cavity and
at | east one shaping surface, the nolding cavity and the at |east one
shapi ng swoflaoesariapt ed to receive the quantity of subst aomitsht/gsonol t en
non- conductive polymer material; and at | east one conductive film
insertable within the nolding cavity W%ng at least a portion of the at

| east one shapi ng surface for pernmanent bonding to the quantity of
substantially nolten non-conductive polynmer material during the nolding
process. 41. The system of claim40, wherein the at |east one conductive
filmis substantially translucent. 42. The system of claim40, wherein the
at | east one conductive filmis constructed substantially of a nateri al
selected fromthe group consi sting of: polyester, polyimde, polyether

i m de, polyether, etqQne, perfluoroal koxy resiff,\f nat ed et hyl ene
propyl ene copoly vi nyl i dene fluoride, pol et hacryl at e,

pol yether sulfo tyrene, and pol yphenyl e d. 43. The system
of claim 40, whe at | east one conductive 0 gggucted

subst anti al of ret her ket one. %27VI)03/0 USO2/ 38076 1 /5
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