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DEVI CE HAVI NG AN ELECTROSTATI C DI SSI PATI NG FI LM The present invention
clainms priority to Provisional Application No. 60/333,686, filed Novenber
27, 2001, entitled POLYMER FI LM I NSERT MOLDI NG FOR PROVI DI NG ELECTROSTATI C
DI SSI PATI ONV@A#046%32 ncor porated by reference herein. Fi ePETHP23886 | nventi on
The present invention relates generally to filminsert nolding, and nore

10 parti cul ar $EVEGONIHE TORSI QMPONENHIHANDBHING DEMGELANENGIAN m duri ng t he
nol di ng of sem conduct or conponent handl ers or carvers to provide

el ectrostatic dissipati GLEUEROSTAINCIHSSEATINGEIGVor conponents.
Background of the Invention 15 Conventi onal filminsert nolding techniques
are generally utilized in manufacturing processes to increase aesthetic
appeal in various consuner products. Namely, decorative decals,
instructions, Thgpssenafiteionalains priadityJ6 PpdviichabAgpifuatisii Md. 6043330986, sur f ace
of a thin transparent polyner filmfor use in the insert nol ding process.
Lat er 5devigldopiaeatibere2Rano®y &dfidled SBODY MEBRE FLMNINSERE " MaiEINGy FORX
functional features such as 20 barcodes to the products. In both

Ci r cunst apRES/IDING FI BCTROSTAITRC BISSIPADICEN R it irfpBifatcibg refBfehdd hefeirpr to the
injection of the noldable material. This creates a bond between the film
and the nol ded part such that inexpensive decoration or indicia can be
selectively placed on the part, while at the sane time sinplifying the use
of indicia around conplicated g AWM SneRgdck N difficult-to-reach

| ocations. Simlarly, such filminsert nolding or 25 decorative nol di ng
sinplifies thergayifagt valeﬁ}ﬁ)npi—&ﬁé‘ss?eﬁéfa]ﬁz' ke AT et BB10BRE dnkionaye 1 26
May 2006 WO 03/046952 PCT/ US02/ 3807

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.

Background of the Invention

15 Conventional film insert molding 'techni'ques 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 circumstanc.es, the film is placed into a pértion 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




the indicia etched or shaped into the actual surface of the nolzh Maye2doe
This increases design and manufacturing flexibility, and the | evel of
detail that can be included in the final product. The sem conductor

i ndustry introduces unique and unconventional purity and anti- 5

cont am nat iV 0FMEaWRr enent s into the devel opnent and i npl BAEFHPRERGH of
product designs and manufacturing processes. Mst inportantly, naterial
sel ect i onthieSinéisiaaddtiedlor ishaptd énto NN adtaet tsurfadegnf the aobd)selfan@hik rismmeper t at i on
of conponents and assenblies. For instance, various polynmer materials such
as pol yet hesi @nand(iRinufacheiny cekibiivgtad thilyel ofltafll the roaa bk dxgudefPid\fhe

pol yet her et herketone (PEEK), and the |ike are generally utilized in 10 the
manuf act ufhfl@rédfuctconponent s and structures incorporated in constructing
wafer carriers and chip trays. Wafer Carriers The processing of wafer

di sks into i ntgey Rhfcnictdr ihdusSinREdiks @ﬂg&dﬁﬁﬂbﬂ@iv&ﬁ%ﬁﬂ%ﬁtsﬁnﬂﬁﬁﬁmer e the
di sks are repeatedly processed, stored and transported. Due to the delicate

15 nat §ir ecrarhifl ikl 1SiireRets 16 ke RYEILANEN: MAY Hiblerhdntdton \of pRIdubthREigidhey are

properly protected throughout this procedure. One purpose of a wafer _
carrier ignd o RhOMiIGE hldkdsdd! olBet infldrtantd Madri@N&ldc¥ion 34 B&Bnilaen MEOCESSI NG

of wafer disks 1s generally automated, it is necessary for disks to be

preci sel y ,posh e deof l?,azfnh‘{ﬁmE rthiléh OF QEEdRiAarAGERBRRE. F& inldi@el ObOLI C

rempval and 1 nsertion t he fers. A second purpose of a wafer carrier is

to secur ewﬂou%io d;gg}é%rt %te%fsfr sudi sks ggﬁ%’tﬁﬂeﬁg ]?mo rlgolyc%ﬁgtgsr S e

general ly con to axially arran e waférs or disks 1n Shélves or

slots, ande e SRR brill BolathabheRbiofl BB tnd188 ard fELEIPEKORRS 2!

edges. ers are conven y renova romthe carriers

in a di i yi%g war dl r. | 1e1.S

suppléﬁen?%lgFéggcov g?“ 0 I%ﬁ@d%ﬁégéﬁﬁg%;éﬁgﬁgéﬁpé%'%o %%Rg%gTﬁ?% t he
wafers or _di. are a nunber of nmaterial characteristics which are 2
26 Moy Zoﬁ%h%%nd;ﬂ}g{rgys.

Wafer Cax;iers

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 propeﬂy 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 holci the wafer disks during trauspmi‘t. |
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



WO 03/ 046952 PCTI EJS02/38076 useful and advantageous for waf er2¢ ay 2006
dependi ng on the type of carrier and the particular part of the carrier at
i ssue. During processing of sem conductor wafers or magnetic disks, the
presence or %eneration of particul ates presents very significant
cont ami nat iYW 0HMEBRens. 5 Contamination is accepted as PAEFUSI2AY® | ar gest
cause of yield loss in the sem conductor industry. As the size of

i nt egr at edsefitlr andi $dvgnthgeous dort wWafiee dartiers bispensighge el the hype if xerripf angalg i cl es
whi ch can contam nate an integrated circuit has al so becone snmall er, making
m ni m zat paticar padrif #e caaier st isduk. t he nore critical. Contaminants in the
formof particles may be generated by abrasion such as the rubbing or
scrapi ng of thBuday pioeessingtdf dehixofdictwalveafes @r rabgakti, diks thet preseper ot er
covers or enclosures, with storage racks, with other <carriers, or with the
pr ocessi ngereedtion Meott . paftiouimeds dgrssentdblverc heipaifit®aiti Soh@mbiatien Cprobledis. i S
therefore a resistance"to particle generation upon abrasion, rubbing, or
scrapi 89 Chnfaténatipd &Sidceptehipg sipleasircedt calde Of ylRAT losdN@. thé seffifonlidatosli scusses
various characteristics of plastics which are pertinent to the suitability
of such mpdastal AsfiE sef@rin@ahatel @ituitrd s kéntinh&d itd1 60 HAREAL Gt Hgy 8f N by
reference. Carrier materials should al so have m ni mal out gassi ng of

vol atil e ¢RBRHNhh @S cohRESOtdRY k@&l &itduTEhadAlse beddrSO sEARS thilide a
cont am nant whi ch can damage wafers and disks. The carrier materials nust

have adedquaihifhidk 08t aRMinstiPRl thk bre &iRbL | Confdntthalitd ¥ the AR B Fﬁﬁd@@r rier is

| oaded. Dinensional stability is necessary to prevent damage to the 20

vaf ers or yfl YeSoBdiel byt SichBY SRERILLRE drNerapRE S tarfllStfin Whd hi n the
carrier. The tolerances of the slots holdi'ng wafers and di sks are

typi cabl y waktd 6r AR | W thePB¥frier A0 R dnBRs R Es, thith Qt@fagé elxCanudomect |y

damage the highly brittle wafers or increase the abrasion and thus the

particle gaRekatd Hih w{a%ée&%gv\@mfﬂ%n@lm Qdoﬁtk&esﬁlabqe %Yé?:@ri&t&lt&”’a Qtfer @, OF

within the carrier. Dnensional sStability is also extrenely iInportant when

g?:cﬁgér id%efér%re §f¥%@nﬁ%d%: ﬁb\.}ﬁ%ﬂ%&éﬁ&aﬁgﬁ tub&P aﬁ’dﬁgn?%bly}@g rbrtsa%piﬁgro? itﬁer S are
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 camier is loaded. Dimensional stability is necessary to prevent damage to the

20  wafers or disks and to 1.m'nimize 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 direcily 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 cartier is

25 loaded in some direction such as when the carriers are stacked during shipment or when



26 May 2006 WO 03/046952 PCT/US02/38076 the carriers integrate 26 May 2006
processi ng equi pnent. The carrier material should also mintain its

di mensi onal stability under el evated tenperatures which nay be encountered
during storage or cleaning. Conventional carriers used in the sem conductor
i ndustry nayV8¥%898p and retain 5 static charges. Wien BCEN8RFSpl astic
part cones into contact wwth an el ectronic device or processing equi pnent
it may di dehasrgersiintegrattamityi prgceshieg aaeipmekin oviihe amurice | mattrid sthatldcalsh schar ge
(ESD). Additionally, statically charged carriers nay attract and retain
parti cl es mapasih iits dingmbignaistability endea elevatddatempdhians wdidit may brudncourperah
carriers can cause sem conductor processing equi pnent to automatically
shut down durkse dorigesitkleanihg. | S nost 10 desirable to have a carrier with
static dissipation characteristics to channel away ESD and to avoid
attracti ng par ChwlefSonaMe&iieh hibddyinahe veadfieondudtdrt ifdustre hesetdveontna Refs | S

hi ghly desirable and nay be required by end users. Transparent plastics
sui tabke kfic shifkesC WHenl d\@afbed Ul fét cddts Yaacbanaah apdl@tdasidedbd € in
that such plastic is lowin cost but such plastics do not 15 have innate
static di 98| Raddie; ChmpARAC it SldyC istHafged RS iar alhesigd dshdiknk eBloShanse. O her
i nportant characteristics include the cost of the carrier material and the
ease of pRLBMictARnirBE FELD. - AdRMidnhBY, StabicAly! Mdg"eal datrich® 03 et bl ecti on

nol ded plastics such as PC,~ acrylonitrile butadi ene styrene (ABS),

pol ypr opyh&ag peftlles, ﬂaﬁicuf’aﬁﬁ,airﬁ’éﬁépmﬁges. | A16, stdRIRAIER 8n cARerPRgh BREST

benefit of particular specialized polyners, such as PEEK, is their

abr asi on-r.gsi ko | : i ] i 0 i : tics
o Sous” kB UL o sy GO LRaL PG

agai ngh o e cafffer MINSEHR dissipltid %hmﬁca‘?sﬁ@@{td' Ghi? ahgal ly

i nvi s?gl etdtgﬁt;lra%)ﬁg'S ﬁ%}fg‘ldc eyeé?mthhey résgl}é\ﬁ ni n the i1 nt rooélucti gn f%% potentially
damagi ng Q@g%g{%@%g ihats may adhere to sem conductor conponents 25 being
processed, and 1nto ﬂe necessarily controlled environnments. However,

specialized gty 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 siaeoialized 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 conirolled environments. However, specialized



4 26 May 2006 WO 03/046952 PCTI US02/ 38076 t hernopl astic polynergsqwéyzoos
dramatically nmore expensive than conventional polymers. In fact,

various specialized thernoplastic polyners thensel ves can vary greatly -
i.e., PEEK is nore expensive than PC. In addition to their

abr asi on- r P4 S2qual i ti es, thernopl astic pol yners canPREWE2/3807additi ves
such as carbon fiber or powder filler added to create conductive qualities.
Fillers thamadpidstv olymen aaddiedatically mjoee txpensivothde donykitiomblgelynesrs. Skat i ¢

di ssi pation include carbon powder or fiber, nmetal fibers, netal coated

gr aphi t e, faat) dhe v gk Gpdctulizétethbmspistia gdiyiersethemscRre baf ome,gréalernip] asti cs
havi ng such additives can be utilized in the nmaterial construction of

sem condUBEEK ic@bReRpdkivegasPers to pronote ESD. 10 Conventional practices
i nclude constructing an entire wafer carrier/handler conponent of a

mat eri al such msaddffislio TheiOihRionCosiati duabtid¥PihefmhaplaStic belyREe AL @ateSD.  As
stated, however, the manufacturing and use of particular materials is

dr amat 4 cahdditivie kfch 8 ¥REASTNE oPPtvdel fillsr AHEED cHARRShdRIN Lquaftikse FERrs
infeasible to utilize the material in the construction of |arge handler

conponent ghicAddid b&'ﬂaddhéﬁ to']ﬁjte&fdnathéldéd kasRERS: SR dR8ipdforintihie bﬂrﬁont 0

mani pul ate and -nold in the manner required in nanufacturing such

sem Cond%&@der RRRBLCHStal fbHd, Gt Yoatd BB iea&{d% @@m fkeds BUdHiRES 1S
forced to nake a décision between the neflts of the ESD properties of a

conduct i vyt BAroRL AT Sricsa B8 idd) Ssucl Ofidithvds "BR uf)@cﬁtﬂ'irz@d ah {/\tyl}w Ofnaftrial

substantial porfion, Of the product out of the mat er i al

ESD-pronDE&ng%%&%@g amﬁaﬁ?ggﬁ%aggmﬂﬁﬁg thgt RAL %ﬁular appllcatlons at

t hose cont act sur aces carrier ‘del i cat e semi conduct or

CONpoggnts or gf racﬁ&’éé' g{gﬁﬂ% é}ﬂé&g@%&' L€ GBRE! VRO Faaﬂérl?l{an Qt: the

handl er is typical y co struct pronoting polynmer to avoid

Publ 1 cat : Sne TeA 08 ReE R B S5 EEER st sl P05 8 ¢ PR B R o275

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 .manjpulate and mold in the manner required in manﬁfacturing 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 s-urfaces of the carrier that teuch delicate semiconductor eomponents 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 cartier out of a

25  thermoplastic having conductive characteristics, wherein the conductive characteristics are



di scl ose various neans of nolding entire conponents of a wafer Q@nngpggggn
of a 25 thernoplastic having conductive characteristics, wherein th
conductive characteristics are 5 26 May 2006 WO 03/ 046952 PCTI US02/ 38076
obt ai ned t hrough conductive additives such as carbon filler, resins, and
the |ike. ﬂﬁ?ﬂ%@%?ﬂ Japanese Publications JP1013717 and ¥P&®SE88YS di scl ose
waf er carrier bodies having conductive rods or wires running along a
surface ofobtafned Wabeh coadicties additiyes eichde cabpafilerd fesingrand itk likea@orthdr, t hese
conventional attenpts at ESD are innately problematic due to 5

manuf act uThpagest PabfitgibeN I 1033 ANMhng JRPER37633 distdbdel wafer dditer dopleoyaminy of
conductive netal objects in the construction of a wafer carrier can

i nt r oduce et BadbiSwietuig s hlbnd £ surfibA6£RP hallreagieNpaiende £piRs on. As a
result, there is a need in the sem conductor industry for manutacturing

t echni quesgrduhat Fedh i ahdsk @ohventi@fil a@entid) GC BSDaTY ity pfobléfbd di ecesses
and permt 10 targeted and localized inplenmentation of conductive materials

to proyi denghBetiasndlfcfencidt S Akl BDaddRMMNIRRnipl)REaE bR Pmetal
significantly reduce the costs of nanufacturlng and design by permtting

sel ective jyses oh wlesdns@RiBn JPUl wibl 8RH&*RE NRkMRce bORIIMAAS fsuh@yi Ng

conductive additives. 15 Summary of the Invention The present invention

rel ates gepgkakite {nRnsshafhand method for including a thin conductive
pol yrner f%ﬁn1a£uc gﬁgarbonﬁkllled polymers, in the nolding process for

handl ers, trangpof [&h. th&%rfs'z?"réed Hq]ﬁsseﬂ'ﬁ% Gt ﬁiﬁl%{énﬁeﬁar thtaly aﬁgﬂn gn the

sem COﬂdUCt or pr ocessi ng 1 ndust ry e con UCtI ve n of predet er m ned

size and gh ﬂ:{ﬁﬁuéssth € bitfefah yyreaQCepgﬁg&qs elyem cﬁhﬁ@ oS }@fgfe ¢a mld

caV|ty fo I"gnnen Wth a°desire arget surtace materi a

The ? g%?é’cp gt?cf daag]?ﬂ'éﬁ%ﬁlp?eﬁeﬂf 1&?‘3 % dﬁl@t?vef ﬁlla%]-x%lg t? g:'?cgu&e e1&trofRfit act

surface o] he noD eria suc Hat fhe m permanently adhered

to the sgﬁpdo% G BhovaiSn Folif ghicarfly $ORE Heoks GAAMMELEYE, B Yy er can

be sel ecti

design by permitting selective use of desirable, but often expensive, thermoplastics having

conductive additives.

15 ' Summg.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 predetermmed size and shape is selecnvely

20 placed along a shapmg 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



bonded only to those target surfaces where ESD is needed. For i$g £008 _
sem conduct or 25 wafer carrier support structures can include such
conductive polyner filmalong at least 6 26 May 2008 PCT/Us p ./' 3 8 0

7.6. Attorney #ocket No. 2267.638W001 LEA/US LO DEC 2003 a portion to
provide a pathway to direct electrostatic away fromthe receivably
securable wafers. Further, the ESD film can i ncl ude addl tional filmlayers

to conprise a film [|am nate for bondi ng t@aﬁ 1du8bY & ormponent
handl i ng devices, and to add polyner |aygismeha gN(Q E@rﬁ@w@gfl onal

characteristics such as abrasion resi st ance, :,»“ A Lﬁmof gﬁg@ 2[]% sorption
barrier protection, chem cal resistance, and aii&smr i erformance

char act er i spertion toAwovalejagethwane dired elactestaiic mytﬁbﬁluhafecdmb@décﬁﬁmes of the
present i nyepti a4, [ co fi CI ent methad of
sel ectively utili Z|%gﬁlg§§?rﬁlgl %%lﬁrgre?@uonaﬁéhQL FofSHEPS® 9 r espondi ng
f unct i onal l=@igieafer berdingite thw\mm@mluctor cpspomett haellieg siavisest sdubiddiize 10 nore
of the pol ydRaker 1380 thingd &Héf'fﬁ&%nalbﬂﬁfabt@ﬂistl@sbéu%:tas ki SALNEE L, par ticul ar
enbodi ngnt s .of thag’ present invention Is hat a conductive ther nmopl astic
filmcan bEHHNEISTRIR bagier iPavpchim &h%‘f;aérresés&ﬂ% épd achyred afredier or ot her
sem conducpebrasgbatidisitandl er or transporter that contacts sensitive
parts, conponents, or processing equipnment to provide for ESD. In

addi tion, sai dAﬂ'oSﬁbtptﬁJ Fetire bP pAHi e brAtodiniels o?ﬂgbfe%@%%n 1§rt}%HtC char ges .
that attract 15'[|nde5| [ Ie contam nate particles | ect and

feature of PRAFTi & EISHP G JRAthed i sSelspiveln drtifieiag dpnirablp palympisnandsthe t he

sel ecti ve pubenest cprefoading dmetvne shatetdrettd, Shadh PRI Biceskdry BPuiiae Parts bei ng
used |@0thﬁw§ﬁﬁgn&0 g o rnucjetdstry As -such, both ESD and desirable
abrasion-resista unc can be advanced at a targeted surface

utilizing a si ne m_or film nate. 20 Still another object
and feature of R%%{ﬁ?r l:’(gr'u%/t 55%‘&?&@@?1?‘%“8?‘? oI5y Of SR rese R RS RHOB ris

that a conductive thermoplastic fim can be bonded to a portion of a wafer catrier, chip
tray, or other semiconductor component handler or transporter that contacis sensztlve parts,
corponents, or processing equipment to prov1de for ESD., In addltlon said d1551pat10n

15 minimizes the environmental static charges that aitract undesirable contaminate patticles.

A further object and feature of particular embodiments of the present invention is
the selective use of preferred abrasjon-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 flm or film laminate.

20 S?llinﬁtileir obj??t Emfl __t:eiitu:e of particular embodiments of the present invention
ig fonmng a semiconductor componenrf ﬁgn:i_]mg dev1'c.e W].th z; ;;Ty;zer ﬁlméd— s;J;i‘ac;
area that is iransparent 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 2 material such as PC,

AMENDED spyy




------ is formng a sem conductor conponent handling device w tfﬁma?)éw’gar
filmed surface area that is transparent or translucent. Such a handling
device is formed by utilizing a thin enough |ayer of a naterial on a

sel ected target structure of the device, and overnol ding the structure,
with or w t'WO4¥048%52i nt er nedi ate | ayer, to the substanti aPEYUBREMSHar ent
device 25 body constructed of a material such as PC. 7 AMENDED %&7 26 May
2006 WO 03/ 0469&2mbiGdd difi2? ABRatGre of giartanlot Brebodidprec of the dreband invemionf
particul ar enbodi nents of the present invention is that. the at |east one
conduct i vig thid. thecarede ohd) sedductive! filed ciro by amseri usolfed tos vafout perts s ieconduct or
handl i ng device to pronote natable alignment with other parts of the sane

devi ce, oOfemvitddducbiichalpydenit adremprrhaabdd alipnsshistignéthelphiys ofdBndaneal
device, to provide conductive comunication along a common pathway to

ground. Bgévade, Besath Rhdkably Qhatithe pidavd B@ebdtingiallyl ideftil devde, a6 QRSAdeect i onal
view of a conductive filminsert nolding systemin accordance with an

enbodi frentofictivRoRhRERMon A48 AlbMhon phagto sdoird. @ Si de cross-secti onal
view of portion of the conductive filminsert nolding systemof Fig. 1.

Fig. 3 is a side cross-sectional view of a conductive filminsert nolding
systemin accordance with an enbodi nent of the present invention. Fig. 4

is a side cross-sectional VigyscghiiRbegd Rakieand bonded conductive film
15 in accordance w th an enﬁodlnen? of the present invention. Fig. 5is a
si de cross-secfihonal ; diEWoRlseiolRIHEH oPRESndRB o RRMARE GUIGHE bsten fl | M

| am nate in accordance wth an enbodi nent of the present Invention. Fig. 6

s a per spegliNg WikEl BlbodintelANGhOv4RbE! handling device in

10 Fig. 2 is a side cross-sectional view of portion of the conductive film insert
molding system of Fig. 1.
Fig. 3 is a side cross-sectignal 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 explodeﬁ perspective view of a semict.)nductor wafer handling devicé
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,



accordance with an enbodi nent of the present invention. 20 Fig.24 May #606
expl oded perspective view of a sem conductor wafer handling device “in
accordance with an enbodi nent of the present invention. Fig. 8 is a
perspective view of stackable chip handling devices in accordance with an
enbodi ment WP 9%¥%%98r esent invention. Fig. 9 is a side cr 8§EU8EEET6nal vi ew
of stackable chip handling devices in 25 accordance with an enbodi nent of
the present invention. 8 26 May 2006 WO 03/ 046952 PCT/ US02/ 38076 Det ai |l ed
Description of the Preferred Enbodi nent Referring to Figs. 1-9, the present
i nvention includes i nspefajiigibéebcigion of e PrdtrodEmldaadniost ati ¢ di ssi pating
thernoplastic film10 to a selected target surface of sem conductor 5
conmponent handRilgingay FR. 18, i ipkdséit iereftidihehuag Hikime8mg Eehduchve The at

| east one conductive or ESD film 10 is a thernoplastic poFyner havi ng a

measur abl gjdcexehic afssipiEURitshhdtic ftAQ 0fth b Be1dfed tBrpai sulBRYr sPfitddaabby defined

by alimted Ievel of thickness. For instance, a single filmlayer

t hi ckngss cfident An@ling RRe 1 PBMiAD %&Hﬂéhﬁb@.' y . 040 inches _
(forty-thousandths) is envisioned.” Preferably, the single film layer is

| ess thangp @wegyal to approximately .030 inches (thirty-thousandths). O
course, fhe 1Tnplenmentation of lamnates of multiple layers will alter this

pref ort ed thi Cifesteqs bhd Bl or SROMhEh B 1P RA Rl bliGmbeRaGAAUCt [ ve

.in this application i1s to inclu varl ous v and/ or

ESD. CenellolioniSRAGEChERESRY. Vhy iR 10 U HPLRE aﬂﬁ'éngﬁ Anydehbfigs the
conductivity cﬁ mat eri al s. Eor t he purpose o Krsa pl'icatron,

ductivity of mater) rthe e of this abpl! y
char act o 1581 o VickaB, £6: AGHE! Tets Mt NSRIDEMT s AU et o
can b3oaPREGELIRLE) Yad SRS okl mbFafumd 1O Bulibh2 ROTRLS R Sy Yl et Ve

1x10"5 oh squar squa
layer is less than or equal to approximately .030 inches (thirty-thousandths). Of course,

the implementation qf laminates of multiple layers will alter this preferred ﬂlic_:lmess
criteria. K 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 ﬁ1ateria15. 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" ohins/square, or between 1x107 ohms/square to 1x101? ohms/square. This
range is exemplary and provides acceptable ranges understood to one skilled in the art.
20 Any compatible; material can be utilized f01.' the film 10 assuming it hés available
conductive characteristics. For example, polyester, polyimide (P}, polyether imide (PEI),
PEEK, perfluoroalkoxy resin (PFA), fluorinated cthylene propylene copolymer (FEP),
polyvinylidene fluoride (PVDF), polymethyl methac;'ylate (PMMA), polyether sulfone
(PES), polystyrenie (PS), polyphenylene sulfide (PPS), and a myriad of other compatible

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



range is exenplary and provides acceptable ranges understood t ‘;%ddsl |
inthe art. 20 Any conpatible material can be utilized for thec? Pﬁl

assumng it has available conductive characteristics. For exanple,

pol yester, polyimde (Pl), polyether imde (PElI), PEEK, perfluoroal koxy
resin (PFA), fluorinated ethyl ene propyl ene copol yner (FEP)

pol yvi nyl i dene fluoride (PVDF), polynethyl nethacrylate (PMVA), polyether
sul fone (PES), polystyrene (PS), pol yphenyl?@f]ﬂé Wﬁ?@nd a myriad
of other conpatible 25 polyners are availgh | ncl ude
a thernoplastic material having 9 26 May. 2006-- m#ﬂ&@ﬂ?@

Attorney | FbcketNo. 22677. b. 38WD ZQ~~ APUS DEC P ves such as carbon
fiber or pwditdes fufl bseeartgu diber arowdediler edindl tctrbaecodativd in@litidsao  pr onot e
ESD. Theseprfnhété E5p. %ﬁlﬁ&lcgrgﬁclﬁ@ercgt%gn ?o%ﬁ%ﬁnr il rﬁétﬁ%%e S ttr%%\ga?‘?aafl bers, netal

coated graphite, organic (am ne-based trves e. ther
pol ymer s aHePhie Qe thated) additizascand e cOhermolymars ant additistsitivs f or

t her mopl asddyvfise @huchleSMar@rlstids THMRerhGbidsRASE: el §Gow th ot \giRGt and can be
used wi t hout, deyiajfing fromthe spirit or scope of the present invention.

As is descPiBel® ARt gmnbe tsRd Wiy dEvie Jrom foe WpiEt o #aPs Y e PES®AN provi de a
path to gmeuiisch asds Mmb&EHevmmESBrﬁmc&ozﬁh@IbgﬂiSﬁfxﬂ Wdah BloeManpatis €M conduct or
conmponent € attrac i_on .of art cl es d ot her contam nants.
Co- pendi né %l%gm{%gi 1| cé'{]eltgﬁemq\lgc %7 505 T ‘?“ Koiars Ely”ioﬁ’é’mﬁwﬁ%nt Appl i cant
and ent i t [Tedice SEREGMDICTERC]d0N( RONEN B aiANDD-p MGmPEVS. OE:pHi-h\ibeG A

PERFCRVANGRe. il 7755 owha1C95 B k8 RSBk oY cfiRLPLSRARANDIGREN ety To
enpl oy t he_conductive film 10 in _manufacturin sem con conponent
handl 118 &éﬁYﬂ%ﬂ@E W AU DEY IS HASGAIA PRBHORVANC T FEAEL ot m on Shane

and-si ze m@emﬁge@myfek@enpﬁhmme@r needs of the bonding application.
After cutting, the film210 15 can then be thernofornmed. The film 10 is

general | y thi nTa 6|8 18e Eonlthdiife it 1k b@buf @Gink b &hfconductor 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

matelial.

In addition to insert molding a single conductive film 10, 2 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 d1ffenng conductwe intensities. In one embodlment the Iayer of the ﬁlm lalmnate
’lmaho_n-&;lg to the surface of the handler 12 can h have a ]ngher conducthty than the extema]

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
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nol dability and to capitalize on the transparent or translucentzﬁl\nay2 06
characteristics of the material. In addition to insert nolding a S|ng?e
conductive film10, a plurality of filns 10 can be lam nated to conprise a
conposite filmstructure for nol dable bonding to the 20 sem conduct or
conponent HEAAPP4EEF2devi ces 12. For instance, various fil RCEE§E38076an
include differing conductive intensities. In one enbodinent, the |ayer of
the film lasiitnateabshipnich Bgriére, dubessng batesoindtine dandb@ticd @ tﬁa?oﬂ%ﬁe a

hi gher conductivity than the external |ayer to increase the effectiveness
of the congugifhcefmd hm@u:égawidai 171 11d1a8b1P edcBifinisdhe fERRRAMS ' R hy{aaldrC
charges. Still other enbodinents can conbine other filmlayers wth 25 the

conduct i vefitinl laffinhfor Rc@fghed RAGHI RIbnk SRINISH BIGE filik MAhARL K65 SlvAiGR4
tenperature 10 AVE. I oED ‘i 26 May 2006 WD 03/ 046952 PCI/ US02/ 38076

resi st ancefor ARSEIDHe PResBRNHiveRlidn. PoHiSRHRENG.SDRAEMNG, 3.860d0l KB05,501
characteristics to the portion or surface of the handling device 12

mol dablsy repgisshngsidifsf !ﬂd@,é1@@9!7%ﬁﬁos%%%p%ﬁt}#%rgﬁaﬁ%ﬂ;ﬂﬁﬁi&%@%@ﬁs .

t echni ques known to one skilled in the fi re envisioned

for use Wiﬁ&x%&?@ce@ﬁ&éiﬁ'ﬂ&réf&é!xf‘c@.tion- For instance, U S. Patent Nos.
3,660, 200, 4,605,591, 575,194,327, 5,344,703, and 5,811, 197 di scl ose

t her nopl asﬁﬂﬁﬂiﬂ;@@é@ﬁ?%ﬁ&n% echni ques and are incorporated herein by
reference.” | i S Mol ding Referring primarily to Figs. 1-7 the

nmol ding unit 2 gg@&{ Jdyaincludes: . it over partion 24,
and at | east o(ri’i{é3 I'nject| %rﬁl&'gﬁaﬁl#%éﬁ %%%ﬁmg%t%)eé é%raﬁ%gnsc}’u%eig n%or%%

i njection I i S, i} | yi i cat . i t he | d,cavity 22. The
nmol d cavi tcgaggﬁgéln&?%ﬂcq% ﬁﬁd% %l’ é%(g%tﬁg%m}éﬁér ]f%'gég egrggl\,%%elr? p%rﬁl? i gg'ei—,he atefgf’%ned to
shape the |nj. I e material 30 and/.gr.the film ring,the
nDIdithpf%@é@%%ﬁﬂﬁ%gggggghﬁgpﬁ?%ﬁmﬁﬁumg%PgévﬁV%F?mnggggégbr Eéwgﬁs t he
ml d cavi tc%vi%?ﬂ yﬁ{ e %@quﬁgngﬁa%e QIS, 3rhse1'\.u'ig183|s,dher§%ned 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 vacwuum channel 29 in communication with the

15 mold'cavity 22 and/or the shaping sﬁrface 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 £o the corresponding handling aevices for illustrative purposés 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

11



unit 20 can further include at |east one vacuum channel 29 in C%T’g}%im
with the 15 nold cavity 22 and/or the shaping surface 26 to introduce
vacuum suction in securing an object, such as the film10, to the nold
cavity 22. OQrher known techniques for securably confornming the film 10
within the cavity 22 and shaping surface 26 enploying static securenent
and forceabl e engagenent are al so envi si oned for use with the present
invention. It should be noted that various fi$ kggepl“ct’%\g% m 10 as

di sproportionately 20 large in corrpalrl sow{ogl B@c ?%ﬁed t regpg!sleztg
devi ces for illustrative purposes only and is

actual proportions for the present invention. Iigwge&tﬂ)ﬁh% 803 t he co:c/elr
portion 24SGP33at?IEmldabb1}dcs’remqrbagiokled o chdg;ﬁnlﬂl}ﬂdh@&:ﬁcﬁ%gs?%?t@eor?ﬁf}loLI E) ?t epalr t m
10 inserti

32. The rmil%geglﬁﬂéajtora{&ggyl gusgjé}ﬁbtehr gf“{ ;}mé‘%rrg%ﬁg%&gﬁ%ue i ﬁé’ﬁ“‘%“)@%‘ﬂ% T et ed |
handl i ng d‘@\ﬁi‘c@‘éd@‘}?dﬂ thepgl and eemp iplementpd witlmwtrdeviating freh dieveirlt of nsert s an638
shel ves of scuflo@the pradeht iBvehtidn0 be 11 QI/ U ' 38076 Attorney Docket No. 2267 f
W01 J I PEAdUS 1 O 0 E C 2003 separately nolded, and often to be nol SI/ed' o]
i ssimdar bl ashd Ghubdlec QAL 57 d Guldifyf Ansubé?anggm Ol DG GREL 1 e Various

ection and |nsert nol di ng techni ques are conmmon %% t hose
IsEjl | led i ng gplasfi n?f?ﬂalc%"l‘i‘m%ly Pestt dnerridieg wirtshesed lld@lﬁl striiceglubioom t he spirit

I rial IS
g; ef Z(r:ggleymce;ssgg lﬁgﬁ?emgammg%n%dt@m ?J(E‘t:ai-ll;\r)yg thg?%@lag‘ggliﬁcﬂk@natl\ébgl al comonl y
used in m)SP Wil ypa dglg%%;a ?@‘é"’m 8Fﬁe€f9f?&ﬁ‘c99’§’rem°ﬁ‘i‘1@d’é%'§? PRESTSHuUSE r Y.

Agai n, t hevafaeariérabhiB Gays,and trenpPhodts alfpartP@erestnd the | i ke. More _
specifically, the noldable nmaterial 30 can be the material conventionally
used tB const rnoberativaf BE cohdkckivEfilh, lﬂﬁbigdﬂerhlﬁyadﬁto SheRRIRANERE SnANd parts

t her eof . i.on, the ond |ve i.s .generally cut to a
pr:det er mi nedLHs BELRYL G FRER d? i d4dr Placrdrprthe The

ape and
t hennof or Fsiiss anh%Q @udas‘,hapthae‘iéd 1¢ mtuosm“fh:e 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 forcesble securement can be 1mplemented 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 2 requisite cooling perjod, the

moldable material 30 within the molding unit 20 cools to form the substantially solidified

20  molded part 32. The molien injection combined with the cooling process forms a
permanent adhenng bond between the at least one ﬁlm 10 and the molded part 32

R

After completion of the molding process, the molded part 32 can be gjected from
the moldmg unit 20 with the part 32 havmg a conductive film 10 permanently bonded to a
selective target surface. Conventional fooling, techniques, and practices known by thosge

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

12
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mol ding unit 20 such that the film210 is in surface contact witﬁnamaé)gﬂ% a

portion of the at |east one shaping surface 26 of the nold cavity

i ndi cated herein, various techniques such as vacuum static, and forceable
securenent can be inplemented to 15 facilitate proper positioning of the
film10 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 noldable material 30 is i imaf Qe?nt
state into the cavity through the at Ie%gongggoékgj%gg};gg jannel’ 28 “After
waiting a requisite cooling period, the noldable nmé'algl %/E R083 t he
nmol ding unit 20 cools to formthe substantially sqPE Yed 20 nol ded part
32. The noWeEptandlesCariiern conbined with the cooling process forms a

per manent adheri ng bond between the at |east one film 10 and the nol ded
part 32. After Vedmwploatvientiong fwdihating idGopBO GRS Sevide N8 BRbSEG RArt 32 can be
ejected fr ark j Anit 20 W.t ht t 32 having a conductive film
10 pernaneﬁr%ﬁy Ek(;ﬁ)r\ﬁ‘eu("]gitgg'g!a’}:I Lsr}é e %@%@&éé’?g&%@? Bdfditonal t ool i ng,
t echni queselegiyg corresertcad/ok patinns bijthe hafehandifg dbsiidel 38 ¢4, Rvatdi 8§ can be used
in injextivwigh hdLnIBER hAinSHoaRd: £i ng.t rt 32, 12 AMENDED SWEI 26
May 2QQ6 er .Handl er/ Car r%%? ?~S~®%%%%d$l{%%fn‘Q?af%gﬂ“{leriﬁﬁ?ﬁeé‘ﬁr%cket

No: 2267. 638RF PR at fsast fwqydifipent a5ty progessablyumaterialsy Epseauanaly, anaé £parhand| i ng

devi ces 342afithe dast BRABACRTRRA RMcBorHholddR S IeSorBbE 1 SNMR nldd ki s 4-7. The
conductive,fi lla@%ghg or.filmlam n&t e .can be bonded to se ective conponents
and/ or portions: of PPh&* Wefr 8ronf Bol) Y Tereyrrenelding with apother watded patar ri er) 5

Wi th the for Famsionent of thewhidi heydier Bic ciGeis yel Qsdtiel Redn M8y &lifnecliéfp1, handl ers 34

are gener akdeVa A0l BG: bF | east .t ifferent nelt processabl e
neterial s. CoansequentIGy,Q%Hrr\%tclaepé)?yf)née??Iﬁﬁgzﬂﬁfat?%ép%w&mﬁﬁﬁmféﬁce%4 has been

i nj ection apdhhigh temperatyees of pldife pracessss refufresiusn el e peRiryd thémopolymer.
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 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

‘ _Rgr_ipngij_ﬁc@gfi "I.'!'IE \iv_.af?r_s. or dzsks are conventionally removable from the carricrs 34,
. at the shelves 42, in a radial direction upwar_(-ivlsr—c;;iat;é;z;ily.- The shelves~4£;;weas the
primary point of contact between the wafers and the camrier 34. As a result, one

7 embodiment of the present invention ineludes 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
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| ater place the part 32 in a second nold cavity for overnDIdingzgww%} 006
anot her nol ded part or conponent of the wafer handler 34. This IS ye

anot her reason why it is necessary to 10 have a film 10 nade of a durable
pol ymer plastic. Repeated exposure to the shear forces and high

t enper at ur S¥OBVHABRdI ng processes requires use of a pref BEF/EHN2/38076

t hermopol ynmer. Co-pending U S. Patent Application 09/317,989 owned by the
present applstleativelydilsel osthia thé Meldiseitph2 ofme muldigehit T0 sRRuhagtyvas waf er
carriers and is herein incorporated by reference. In addition, U S. Patent
No. 6, 439 ,a884ti8iseticee sideof e Aplded phrll wihtesn Hermoaddgsart 325s ﬂlarsﬁliz»fﬁ&ﬂo@nd is
herein incorporated by reference as well. U S. Patent Nos. 6,428, 729

6, 039, 186 thosupBbrt QBclvesanr( a Ginfltkd pEKfiEHISEIrAGE oPRE tshélsap, of MiHdugWtiat | ons and
processes for constructing wafer handling devices 34, and are incorporated

herein by combRegdee. FlithefNBe GMHAOH BRNbe bHRiIMANL boRALLL hligthenP Ghdes at
| east a body portion 38, and a support structure 40 having a plurality of

axi al  SUPRRREIndAR PRlReIu¥E Bs é%oﬁépﬁi&h% fim 16 R NABIY, SUBRUthd RjabE i ers or

di sks by, or near, their peripheral edges. The wafers or di'sks are

convent i onghiaple @ERBAL: Bf file QREL: E%ncﬁf?krﬁ t%flp?]o&é@ for 3 edtOfted gg%&ggtﬂ\t%% ina

radial direction upwardly or laterally. e shelves 42 s

ri mar | t . a
sl o e B RO MR S n TR PRepRat e B 16 g

and or t haemmy’ deffte itibofnt Suffh b i 94te) blndlo? SERS e ‘éﬁ %
May 2006 | e | i1 i

cagi y 52 CopPRA AR BB HPRED $8 oo a%l?ﬁf."?“"&%h&ﬁ*r P ol | aﬁe”‘SL

i : i N 140,
support SREPHLETE: ABldne HOE'R Bl LGNS SlhpRlchs Skl S0 ROBRRYL 40, 1

various other..,conbinations. Further, the film10 can be specifically
bonded for alignment with a 5 grounding path such as a corresponding film

10 on the b OdyIn &heraé}ﬁ/bo(a}rge%{s o%%ggr%gént %ﬂr%nﬁon, 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 proéessing. These flanges 44 canisimilarly 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 combinatoriﬂ conductive communication lis possible between overmolﬁed and insert
miolded 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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abutt abl e conponent of the wafer handler 23 to provide for an ex m‘%pgo
ground pathway along the wafer handler 34. By advancing sel ective apl e
pl acenent of the film10 to nearly any surface or conponent surface of the
waf er handl er 34, contacting handler 34 .conponents can be brought into
ESD comuniW¥a0#e#695% t hout enpl oyi ng conventional 10 techRCHYSK/38H6 nol di ng
each of the contactable conponents entirely of the conductive materi al. In

ot her enbodi MeRi Seffint MetaREES BB ke dtide@NcordiGiveefiss 10aR! QJ(%t 3An&e
include flanges 44 (Fig. 6) along the outside portion of the han Ier body

38 to facishifferh8y td ma?stgfrqgécrggg?ﬂneg%ghemmgagﬁﬁg &) b Bs h&ba‘ahi: arx‘l?ﬁﬁ“ prment

during sem conduct or se flanges can sim y include

the INSer teadblid CloRALUL LY ol ellirl fandlep 7 eYbBiRclSuBPASThd SoaGgPuch. the

remai ning portions and surfacés of the body 3 be constru

non- Condu%'i‘éfﬁn@ﬁ;lMgﬁfs’xthﬁ'&enﬁmkwmal?gﬁnﬁ@rgﬂﬂﬁkr %y 18Ty Sucy QY D! di 0

path to ground componéents of the handiing device can e brought

nto cant agkert fodiensBhER LN SPhAEAIE AL 2 Wl AlylAAN] PREEORINCL | ve

film 10 such that 20 conbi nat orial "conductive conmrn 1on1’s p033| bl e

et vecr ovegal i ok Ao BB, £ 0. PRk BobpbULTh,
e 2336’?‘3‘5&%&%@?@% afegifh SRR Rl A’?ﬁf% ﬂe#f?gﬁ‘ﬁlaw e et ce
?F?érf‘ Uso2i %%%%‘%ﬂéeg%’?aﬁ%ﬁ ?Pa%@m%lz RS it BRSS103, S450%2
1[7? Iymn%)a 0es h flia!‘bl e?gél“h?’xn% ? g%%%?%l‘{?ﬁﬂ%ﬁ’gg??m %E\Rﬁé'ér

boon {Dund FRAE mtt%t S 5T X%qséﬁpﬁgﬁ@%%ﬁohgﬂ%ﬁ%g? e Bidher os
to both the LA £C t%été%ials ¢ h‘éé utifzell a5 Wel 3 pRALo adhesion ad the 25t WO

applicable molding processes.

With such selective bonding of the at least one conductive film 10, a surface-to-

ground communication can be established fo direct electrostatic charges away from

15 sensitive components or equipmént. At these contact points fo'r 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 carner) allows the end user to obtain the full benefits of the

20 ESD while at the same time bemg able to construct the remalnder 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

cartier 34, or even the specific part 32.

Chip Handler/Tray
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polymer filns may be inserted individually in a nold, as a |an1§€. %pﬁéwe
injecting the PC material with the internediate fllnrbelng posi |OH%
intermediate the film10 and the nolten noldable PC material 30.
Alternatively, the two filnms may be adhered to one another, such as by
vacuum nol dWa@3/0462& nati on processes as descri bed herei npCoUSEEs©OBher 10
means wherein the two layers or filns are bonded prior to insertion and

posi tioning w flﬁ“aﬂoth&rh&mlirgérﬂgthw}iaﬁdl%% ddvcaers &Hs%hi alrsy §@%chﬁu%hl ized as
wel | to pronote adhesion and the applicable nolding processes th such

sel ective Qg BPsfind RReRLs dre8REs ﬁ%b‘ﬁ@sr‘fw&&a 8 +d bécﬁ?e]aq:luré’ht? Yk I:Iﬂ]ﬁse to-

ground communi cation can be established to di ect el ectrostatic ¢ érges

away 1 OM and HeRRE SdtCo GATPRNEWhow0ln SAM! PIBNYS, AuichREE CARGRS Ol NI S

for instance, uctive ES provi des a cont i ntious conductive

comuni catd @@ 5\66 fdﬁcﬁs@mﬂ %ﬂlpveagp%%@meo?m%%mw kef&@mg' k@%&%@wy from

the sensitive sem conduct or onent s imze costly

damage _ :”]ﬁocléﬁs@? ?.Ird %&h&aﬁ d&échﬁ%dlﬁerglﬂ Br llt‘t} 5.[%? 51%{1&? t34sé?19tbleﬁ)e c%a t he part

32 (i.e e carr er) a end iN the

the o MigRadm BB ffey e ek dhord AR5 %%%Srgﬁhﬁegae?%%aﬁlep&éﬁ??éé““
Bt orent THERPRRLEEE AlinBHR ¢ oaﬁ‘%‘n'fréﬁaﬂaacéh%a 35 rg&?%wa SRR of ¢ he
My 2006 Ve BEFE FhBSEE ?@é&%}%%a%%acﬁc'?niln%ﬂv%iqhaé"ﬁtsﬁmcrm Stk Wanal 1 ng
ecess as<aRIER Behiift s doroneticitfaiy Opt Mefwr?fﬁsﬁﬁf oS and
gﬁéi P ?'9 f;'ag &P §Brlb8‘§ee§h@ﬁth§ B?%Q’r Pﬁ’;?%“‘%ﬂ&‘ﬂﬁ?‘?é ngﬂgsgﬁg}ogg%vg 334 0oz

reference r ocess teri scri bed herein for the

vafer han cﬁhgslé) t% # sech?cgq go o o JuEfpce) 0%5‘8 chip tray 3%[ sucﬁ 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 warls 52 of chip trays 36 are gerrerally 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 skiiled in the art are also envisioned for

20 implementation with the present invention. To provide a conductive pathway te 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

16




provi de an ESD pathway to direct electrostatic charges away frogﬁ 2006
recei vabl e chi ps, and/or processing equi pnent. Conventi onal ues are
typically directed at nolding the entire chip tray 36 of a polyner havi ng
conductive characteristics. As stated, this conventional technique is
costly, inevPbE€NM2, and often undesirable. 10 One enbodPa®EE2G8076 he
present invention includes insert nolding the conductive film1l0 to a

sel ect ed pedefitsorhiRrstil WNévgg aGhantietuedd itPcdnb@yct 48, rerBaiing poriloheoRBafing
recesses 50, such that electrostatic charge is directed away formthe

seat ed chBpsf ddslriied nerdadidieabsymesn i nclude insert nolding the film10 to
the entire top surface of the tray 36 including the recesses 50, the side

wal |'s 52, and ¢rshrbsat h@é}ﬁlohﬁﬁ?r%femb%&ea_ Reothe spBifd ﬁ)'ﬂﬁ§bv€llﬁo%@leﬂt>a§tu%2 of chip

trays 36 are generally shaped for stackable engagenent with other chip

trays 36. pohogki 's?lﬁt POSkHHARHRDIRs HREDT anR S isPiRfdle, WBdited thR URSSeRR: t he

bottom portion of the trays 36 can be sized and shaped for alignment with
cor r eSpoNeinBeqiAEAY esnsRlerdd iR 81l ApdchGs IRRIANE LACRS 1Qindibe trays 36. Cther
stacking techniques and tray deS|gns known to one skilled in the art are
al so envisioned for 20 inplenmentation with the present invention. To
provi de a conductive pathway to ground, the film 10 can be nol ded along a
region fromthe seating recesses 50 to the peripheral side walls 52 to
provi de conductive comruni cation along a plurality of stacked trays 36. As
with the wafer handl ers 34, selective bonding of the at | east one
conductive film 10 to selected target surfaces of the chip tray 36

provi des a preferred enpl oynent of ESD 16 26 May 2006 WO 03/ 046952

PCT/ US02/ 35076 benefits while still allow ng a manufacturer to construct
the remaining portions of the tray 36 of desirable non-conductive

pol yners. The present invention may be enbodied in other specific forns

wi t hout departing fromthe spirit or essential attributes thereof, and it
is, therefore, desired that the present 5 enbodi nent be considered in al
respects as illustrative and not restrictive.

17




17 26 May 2006 Clains: k'.GTiUa C2/ 380 7.0 Attorney Docket No. %%ﬁi.Gﬁ@M&{g;ﬁ
"EA/US1 0 DEC 2003 1. A sem conductor wafer handling device, co rng. a
| east one non-conductive substantially rigid thernoplastic conponent
structure nmaking up a part of the wafer handling device; and at |east one
thin conductive thernoplastic filmbonded by an insert nolding process to
a selective target surface of the at | east one non- i ve. ther stic
conponent structure to provide electrostatic dissipgﬁgiﬂj%%g}%ékgﬁfaﬁ{ s to
the seniconductor wafer handling deviCe.Aﬁnmﬁhﬁdﬁﬁ?&@ﬂﬂQﬁgﬂt@i”]11 wher ei n
the at |east one thin conductive thernoplastic fiI"lPEﬁWﬁgfi_ﬁggjﬁhﬁes to
pronote conductivity. 3. The device of claim2, wherein t onduc e
addi ti ves E%e| ected from a group consisting of carbon powder, carbon
fibers, netal fibers, netal coated graphite, and organic am ne-based
additives. 4. The device of claim1l1l, wherein a second thin conductive film
is bonded by an insert nolding process to a second wafer handling device
conponent &epariesewichudocipr ok hardthgpiceide, tanprsapt act with, the at | east one
thin conductive filmto provide a conductive pathway fromthe at |east one

thin conducti vet fist thetintHiRuaiOe OibstatRNFHEH ideBndplalR co pon-g{&esa'g Lce of claim
i I film Tam nate having

1, wherein t | one tQLn onducfive filmis a
at | east tﬁ%gﬁ?ﬁﬁPFgég%ngﬁéﬁl %aﬁﬁ’ﬂl ast one of the at least two film
| ayers is a conpuctive_filnl 18 AMENDED 59.0 ) )

at Jeast one thin conductive thermoplastic film bonded by an insert molding

process to a selective target surface of the at least one non-conductive thermoplastic
component structure to provide clectrostatic dissipation characteristics to the

— semiconductor wafer handling device.

2. The device of claim 1, wherein the at least one thin 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 thin conductive flm is bonded by an

L
e

insert molding process to a second wafer handling device component separate from, but
adapted for contact with, the at least one thin conductive film to provide a conductive
pathway from the at least one thin conductive film to the second conductive film.

5. The device of claim 1, wherein the at least one thin 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,

18
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26 May 2006 6. The device of claim5, wherein the at | east two %@Mﬁ lf%(fés
each have neasurably different |evels of conductivity. 7. The Pe
claim5, wherein at |east one of the at least two filmlayers includes a
filmhaving performance characteristics selected froma group consisting of
abrasion resistance, chem cal resistance, heat resistance, fluid
absorption barrier characteristics, and = outgassing barrier
characteristics. 8. The device of claimb5, wherein at |east one of the at

least two filmlayers is an internediate tie |layer for inproving the bond
strength between the thin con%ﬁb“'ctai“fl%ﬁ‘#%--q-ﬂ%mﬁ‘wﬁ% WW&%WMe

t hernopl astic conponent structure. 9. The device of claim1l, wherein the at
| east one fron- d&RERYIE PRakeim Aevimmil thettiest teofipanernteacithauticiutblyS a Support

structure higtem@evals pfddhidbinily, of spaced support shelves adapfed to receive
sem conductor wafers. 10. The device of claim1l, wherein the at | east one

non- conductive thernoplastic conponent structure is a kinematic coupling

adapted for nechani cal conmunication with sem conductor processing
[ rein the at | east one

equi pnent .5 11. j f.claiml, wh ]

non- conduct’i ve T%{ﬂ%#é rr%% cga%[‘ ?’cWhe][(’:eldl r?ﬁn]c?ﬁ%?ﬂe ogfhf“’ aideast o filin lgysrdipeidesay 1 ange
adapt ed f ﬁ%@%??%mwga@@bﬁwc&mmdifm&i i @iup Gbdshrim Jrohekhiisy devi ce. 26
May 2006 fhegiftante) chem%lgsist:gﬁce, e %Ei&%e,%jd*agéorpl}gh bazn%gzhara%f\:/e%cg at?d 8 C 2003

outgassing barrier characteristics.

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 thin 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 @ support structure having a plurality of spaced support shelves
adapted to receive semiconductor wafers.

10.  The device of claim I, wherein the at least one non-conductive thermoplastic
C 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 robetic device. |



12. The device of claim1l, wherein the at |east one non-conduct'%iﬁq %QBG
“thernoplastic conponent structure is a body shell portion of t
-handl i ng device. 13. The device of claim1, wherein the at |east one thin
rconductive filmis substantially 5 translucent. 14. The device of claim]1,
wherein the at | east one thin conductive filmis constructed subst anti aI |y
-of a material selected fromthe group consisting o ester,
pol yether im de, polyetheretherketone, perfl uoroaljt;o W sPnﬁ' fjﬁ %Ié![
et hyl.ene -10 propyl ene copol yner, pol yvi nyAﬁdii%@Berl%’ |2Q(§71639Wb
‘met hacryl ate, polyether sulfone, polystyrene, afgnsg Iﬁh y]DE@eZ[lﬁ If| de.
15. The device of claim1l, wherein the at |east &fe~tfifdh -conductive filmis
construct etf sUdbs daiae; @qla}mdfa whereipeths etr b&dnen«e@mducﬁ& thémoplasierm conduct or
component dafehdnd rul@y isubod CAHPI hBBine akd dalidin ihgkant 1 al 1y rigi d
t her nopl astic portion not having conductive araeteristics; and at |east
one thin thernoplastic conductive filmbonded to at | east a sel ective
target 20 surface of the first thernoplastic. conponent by way of a film

i nsert nol gi ng £ss r hin thernopl astic, conductive film
provi des aﬂcongg%‘?l \?EeOfpfé “%efe@ ‘B?%E on @Qf“‘t‘ﬁ‘&ttﬁetﬁﬂ’émfstﬂ?s?t‘“at er nopl asti ¢
portior® 2GnANEN-ED $N., tT 26 May 2006 PCT/Us 63807 Attorney Dgsy et o.

221 .WD E C. Z003 17. The device of claim 16, wherein the selective target
surface of. the first thernmoplastic conponent is .a portion of a

seni conduct or wafer handling device, the wafer handling device including a

body shel I14. andhadeniaé 6f cldsb PPWHdkciBthE Qb Be Y coh&&aYVEIGs constructed
substantially of a material selected from the group consisting of: polyester, polyimide,

- = polyether imide, polyetherstherketone, perfluoroalkoxy resin, fluorinated ethylene
10 propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate, polyether
sulfone, polystyrene, and polyphenylene sulfide.

i5. The device of claim 1, wherein the at least one thin conductive film is constructed
substantially of polyetheretherketone.

15
16. A semiconductor component handling device, comprising:

a first substantially rigid thermoplastic portion not having conductive
- —characteristies; and -

at least one thin thermoplastic conductive film bonded to at least a selective target
.20 surface of the first thermoplastic component by way of a film insert molding process,
wherein the thin thermoplastic conductive ﬁhﬁ provides a‘conductive pathway to ground

away from the first thermoplastic portion.

20
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sem conductor wafers. 18. The device of claim 17, wherein the a% Bﬁ%%?mﬁﬂ
thin thernoplastic conductive fihn is bonded to at |east a por ?
waf er support structure to dissipate electrostatic charges away fromthe
recei ved sem conductor wafers. 19. The device of claim 16, wherein the
selective target surface of the first thernoplastic conponent is a portion
of a sem conductor chip handllng tray, the tray |nclud| g a pIurallty of
recesses adapted to receive sem conduct or %F@ﬁy )
peripheral side wall sections. 20. The demidis .ﬂi .3&%@ éln at | east
one of the peripheral side wall sections is S UnpE Uﬂastackable
engagenent .with a separate sem conductor chip Handllng deV|ce 21. The
device of tlai h@0levighef efaimt He vderelne thst sebmiévet hit swfidecfitre fidtl m i s bonded
to a plur@kbpast c&rﬁ}ﬁné&%@%ﬁi%n @’f‘;fiseﬂlﬁmﬁﬁctlne@ﬁér h%ﬁn Llevied e Jpheral side
[

wal | sectlons to provide conducti ve pat hway Ssipate e ectrostatlc
char ges awsjd dWWFﬁémPéﬁéﬁVE%W‘@@hﬁ@%ﬁdﬁﬁﬁbﬂmﬁﬁﬁﬁ%wWQZOT?W@WmEV|ce of

clai m 16, ssheosiutiotddeat | east one thin conductive filmis substantially
translucent. 21 AA2E "CO J1 | 26 May 2006 PCT 02/38076 ED, a -VUSa" .p p
~PEA(uUS 1.0 DEC 2003 23. The device of claim 16, wherein the at |east one
thin conductive filmis constructed substantially of a naterial sel ected

fromthe QfSOUpTﬁ@&§ic§£f q% wheewf?esa& Bt oRIhi¥ hgh%glasuc gAdé | m de,

polyetheretherketone g | dor oal koxy ~ resin, rina ene
propyl ene & 8@k bRt legsbp yportiay (of événfeafewlswpm@ucnmrwmmgelelmsnaer yl ate,

pol yet her charges away from the received semiconductor wafers.

19. The device of claim 16, wherein the selective target surface of the first
thermoplastic component 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 sectioris.

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

device.

B 21.  The device of claim 20, wherein the at least one thin conductive film is bonded to &
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 thin conductive film is

substantially transtucent.

2]
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sul fone, polystyrene, and pol yphenyl ene sulfide. 24. The device % ﬁﬁdﬁ
16, wherein the at | east one thin conductive filmis constructe%eww

supstantially of polyetheretherketone. 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 thin conductive
thernoplastic filmto at | east a portion of a non-conductive thernnplastic
material, conprising the steps of. formng at @gp qh mfl ductive
thernnplastic film accessing a d|n &ﬁ? %) 2 caV|ty t he nol d
cavity including at |east oné& @Hﬂpﬁ%@ BEETE: | east
one formed thin conductive thernoplastic fl|ﬁ1Mﬁ ggg 3he1(baﬁiia t he
nmol di ng unizt. ahgﬁgmakokggﬁh5 Re%t one s ng surface;
‘injecting a non g%ctive sﬁ%stad??gk%&th ngﬁlt erno hnFﬁ%F Ei‘iaterial into
‘the caV|t§mﬁ?mt PafeHy selagted F@né%hgﬁﬂhﬁm%ﬂm&éfShb@%mamhmhﬂcat | east one

shapi ng supblasier mm_, tpo[}gtha-etﬁéiﬁéhbda,g pRATb M) e FeSib N ﬂu&?na&ﬁn tg}%}, uct 't \éet he at
6} W e a

t her nopl as terial substanijall lidifres to matably

| east one %%Pﬁggon ﬁ? R di??@’lFﬁpﬁmﬁonﬁﬂﬁgwﬁﬁePﬁW@mélectrostatic
dissipatingM@@%p@nEwmehQWWﬂmhawbanhmﬂa ground capability defined by the at
| east one thin conductive thernmoplastic film and ejecting the

el ectrostatic dissipating conponent fromthe nolding unit. 22 AAMEAI jE p
Se7 26 May 2006 - Z '38076 Attorney Docket No. 2267.638W01 | PEAI Ud D DEC
ZUU3 26. The mamzc@f)fchnauwuaéﬁem\iﬁteai Rbdd orteion BRcHDI5 0] 1 Eéﬂgm‘éier?‘:t rostatic

d|SS|pat|ngmﬂm%qE”Q therent_lmetzgmaconponent part of a sem con tor wafer

q

handl i ng devic

25. A method of film insert molding an electrostatic dissipating component of a
semiconductor component handling device through meltably bonding of at least one thin
conductive thermoplastic film to at least a pomon of a non-conduciive thermoplastlc

material, compnsmg ihe steps of
forming at least one thin conductive thermoplastic film;

accessing a molding unit having 2 mold cavity, thé mold cavity including at least
one shaping surface;

positioning the at least one formed thin conductive thermoplastic film within the
cavity of the moldmg unit along at least a portlon ofthe at least one shapmg surface;

mjectmg a non~conduct1ve substanttal]y molten thermoplastic material into the

g

cavity of the molding unit to conform to the shape of the at least one shaping surface;

ivaiting a cooling period wheréin the non-conductive mennopiastic material
substantially solidifies to matably bond with the at least one thin conductive ﬂlennoplastlc
film to generate the electrostatic dissipating component having a path to ground capablhty
defined by the at least one thin conductive thermoplastic film; and

gjecting the electrostatic dissipating component from the molding unit,

22
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27. The nethod of claim 26, wherein the nolding of the el ectrosgéwla(cyz
di ssipating conponent forns a support structure of the sem con r Q/gaq er
handl i ng device, the support structure having a plurality of spaced
support shelves, wherein the at |east one thin conductive thernoplastic
filmis bonded to a portion of the spaced support shelves. 28. The nethod
of claim25, wherein the nolding of the electr t-»g}i di ssi pating

conponent forms a conmponent part of a sem con rUSh yzh 8I@ﬁ¢tray

having a. plurality of chip receivi Ng recRE&Esy DodheNeiBsi8walp1 | east one

thin conductive thernoplastic filmis bonded toéat | eas uh
defining the plurality of chip receiving recesse PEA/ ﬁeeﬁgﬁ&mgf claim

28, wher ei #6.t hdhatmethod sif chaire 2Shivhergo igtunblidive of higr efepbasici dssiphtidgm i s bonded
to at | east,RfenPiilfaLs Ged esses and at | east
one of a pon%?anl ty of gﬂgﬁ; fyﬁ,{% fs%%%c%gh‘gorgv%%ha\eﬂdg%geﬁgnduct or chip
“handling tray to facilitate conductive comunication between the at | east
one thin conductive thernoplastic filmof each of a plurality of stackable
' sem conduc andl. i trays. .30. The nethod of claim25, wherein

f or mi ng th%70 tq‘g‘égée‘?mgr?é F"ﬂ’? r‘?%%’ﬁeﬂﬂ‘&tﬂ?ev‘@"ﬁ‘f‘ﬁ@f spieripsiatic rdissipptingc | udes

form ng a eowipbhent fyes afsigiport|sanitna b thahveniesndudd: vlreeasiandhﬂg déxficet e film

| ayers is tlcfll % T y-288 31.
The net hod%gl? : aim ﬁ%’]&%ﬁ%&% R P%ve%rw "1%}??%8‘% ncl udes at

| east \AocoFliillcﬁYﬁl tb@}'@PﬁaSﬁV\ﬂbﬂedeaifblapgtlﬂlmf@le@f’mbMPmT shebast two filmlayers
has a conductivity |level neasurably different than a second one of the at

| east two filmlayers. 32. The nethod of claim?25, wherein form ng the at

| east one thin conductive thernoplastic filmincludes form ng at | east one

substanti alf y Thansihideniclatahi2h, eibidl Glel Mding 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 thin 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 thin conductive thermoplastic
film is bonded fo at least one surface defining the chip receiving recesses and at least one
of a plurality of side wall sections of the semiconductor chip handling tray to facilitate
conductive communication between the at least one thin conductive thermoplastic film of

¥ each of a plurality of stackable sermiconductor chip handling trays. .

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

film layers is a conductive thermoplastic film.

23
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thernDpIastlc film 33. The nethod of claim25, wherein formng ﬁmﬁ Fé?%§
| east "one thin conductive thernoplastic filmincludes form ng ?
one thin conductive thernoplastic film substantially constructed of a

material selected froma group consisting of polyester, polyimde,
pol yet heri m de, pol yet heretherketone, perfluoroal koxy resin, fluorinated

et hyl ene propyl ene copol yner, pol yvinylidene. i
met hacryl ate, pol yethersul fone, polystyreneE&gtﬁﬁ gf§ph3@¥ﬁ§;% sul fide.
34. The nethod of claim25, wherej ,, ol %@F My
S hi n
S e i

conductive thernoplastic f||ﬁ1¥m t'ud nTﬁg“fT
conductive thernoplastic film substantlally confr
of pol yet heBkt helthk etetng of 34m 3, aaﬂmﬁomﬂmmhmﬁmqﬂmﬂmmaaéhmm@m%Eﬁ%ﬁ conpri si ng:
a plurality,of r S 0 ns.capabl e of cel sem conduct or
conponent s?%aé\l o]%’ég ‘z'%g“’“g% ]irhtsrrte%er%ft\?\l/a%qeastot?’f’ ﬁglﬁ eV E’tsé’g"‘de"tﬁ%lr‘?ﬁl
stackabiIivamﬁ@md@®W§ﬂwnsewm@bmdgﬁh@ﬁkmhMpnﬁmddhwng trays; and at |east
one thin conductive thernoplastic filmbonded to at |least a plurality of
the recessed portions and at |east a portion of the outside perineter wall
portion by an insert 24 AVENDED SHEET nol di ng process to provide a
conduct i ve3pat IThé megmwﬂchmw fwherdint RAnihe GR Mallaise onéﬂm cORfd4et or chips.

"36. The ch m,35 ere ion of the at | east
one thin hn%ﬁ%%lve 3&#§%%ﬂﬁq “J%ﬁﬁ% ?TF Bﬂgﬁg?ﬂgmﬁﬁrtlon of the
out si de petiEmmeplesticfil.| portion of the chip handling tray provides

conductive communi cation to a second stackably receivable chip handling
tray to dissipate electrostatic charge.

33.  The method of claim 25, wherein forming the at least one thin conductive
thermoplastic film includes forming the at least one thin conductive thermoplastic film
substantially constructed of a material selected from 2 group consisting of: polyester,
polyimide, polyether imide, polyetherctherketone, 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 thin conductive
thermoplastic film includes forming the at least one thin conductive thermoplastic film
substantially constructed of polyetherstherketone.

35. A semiconductor chip handling tray, comprising:
a plurality of recessed portions capable of receiving semiconductor componénts;

an oviside perimeter wall portion adapted to promote stackability with other
semiconductor chip handling trays; and

at least one thin 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

24
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37. The chip handling tray of claim 35, wherein the at |east on
conductive thernoplastic filmis substantially translucent. Eswaé’%%qep
handling tray of claim35, wherein the at |east one thin conductl ve filmis
constructed substantially of a material selected fromthe group consisting
of : polyester, polyinride, polyether imde, polyetheretherketone,

per fl uoroal koxy resin, fluorinated ethylene prgggg%l ene copol yner,

pol yvi nyl i dene fl uoride, polynet hyI rret hacryl at I@e’mer” f,gone

pol ystyrene, and polyphenylene sul f | handlln

claim 35, wherein the at |easFiofe’ %%ﬁﬁ”é‘g‘?@?‘?@ﬁ%‘}%@é’qj 6 DR uct ed
substantially of polyetheretherketone. 40. A cond ‘I/ 1i B9 JIS 1 ol di ng
syst em f ormeidihglipngesatto | ppavide acmﬂmﬁvarpatﬁftoagmlﬁlem&aprﬂaupﬂ@rre&pgmgnent

handl i ng ds%:}ﬁicﬁlﬁiu}m)rtcﬁl at least one conductive film conprising: a quantity
of substantially nolten non-conductive polymer naterial for shaping at

| east a portion of the sem conductor handling device; 26 May 2006 a

nol di ng unit having a nolding cavity and at | east one-shaping surface, the
nmol ding ¢ |ty %%Fe at | east one shapl dgm'?‘urface adapted to receive the
quant i ty andlmeyfrayof elain 3o hetsia dircrorting %&%ﬁéﬂﬁstﬂm B al ; and at

| east one d)hiuﬂtwteoli‘eduqﬂasﬁ@ﬁfm inﬁmemﬁafteadah@omﬁ Bi e Bﬁtﬁa&%ﬁhﬁgwﬁfivl ty al ong

at | east | f th | east.. one h in rface for manent
bondi ng tﬁf‘ﬁe énutg?’ltcﬁ hag mgstﬁ SERATS AoPYoRI 4 “Wl 8o dhéft”g pol yner
mat eri al cmiF]Fahlgr‘tcheahkmhdilhagihpgM@ésmpﬁtb.eleithﬁta&qdzmgﬁn of claim40, wherein
the at | east one thin conductive filmis substantially translucent. 42.

The system of claim40, wherein the at | east one thin conductive filmis
constructed substantially of a material selected fromthe group consisting

of . pol yeszer , The chip handling tray of claim 35, wherein the at least one thin conductive
thermoplastic film is substantially translucent.

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

- 5 39. The c]up handlmg ttay of clalm 35, wherem the. at least one thm conductwe ﬁhn is

constructed substantmlly of polyetharetherketone

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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pol yi m de pol yet her i m de, polyetheretherketone,_perfluoroalkoxi(swﬁﬁ}ib06
fluord nated ethylene propyl ene copol yner, polyvinylidene fluorTde,

pol ymethyl methacrylate, polyether sulfone, polystyrene, and pol yphenyl ene
sul fide. 43. The system of claim40, wherein the at |east one thin
conductive filmis constructed substantially of polyetheretherketone. 2

FRED W REERTY Mﬂmﬁﬁmcliﬂd?}% EREOT RS0
_ M AUY ne  U
a molding unit having a molding cavity and at least one-shaping surface, the
molding cavity and the at least one shaping surface adapted to receive the quantity of

substantially molten non-conductive polymer material; and

at least one thin conductive film insertable within the molding cavity along at least
a portion of the at least one shaping surface for penmanent bonding to the quantity of
substantially molten non-conductive polymer material during the molding process.

41.  The system of claim 40, whersin the at least one thin conductive film is

substantially transhicent.

42,  The system of claim 40, wherein the at least one thin conductive film is
constructed substantially of a material selected from the group conmsisting of: polyester,
polyimide, polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated
cthylene propylene copolymer, polyvinylidene fluoride, polymethyl methacrylate,
polyether sulfone, polystyrene, and polyphenylene sulfide.

43.  The system of claim 40, wherein the at lcast one thin conductive film is
constructed substantially of polyetheretherketone.

~
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