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Backeround of the Invention

Conventional film insert molding is commonly utilized in manufacturing processes

15 to increase aesthetic appeal in various consumer products. Namely, decorative decals,
instructions, logos, and other visual graphics are printed on one surface of a thin
transparent polymer film for use in the insert molding process. Later developments
expanded the use of the film to permanently fix functional features such as barcodes to the
products. In both circumstances, the film is placed into a portion of the mold cavity prior

20  to the injection of a 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 and/or decorative
molding simplifies the manufacturing process by eliminating the need to have the indicia

25  etched or shaped into the actual surface of the mold itself. This increases design and

manufacturing flexibility, and the level of detail that can be included in the final product.
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ultra-pure fluids must not contaminate or add impurities to the fluids.

Thus, semiconductor processing applications require device construction utilizing
highly inert materials that withstand the potential damaging effects of these corrosive
fluids, that do not contaminate the fluids, and that tolerate the broad temperature ranges.

15 Moreover, the design of such devices must minimize fluid leakage pathways. Various
thermosplastic polymers such as Polyethylene (PE), Perflueroalkoxy (PFA),
Polycarbonates (PC), Polytetrafluoroethylenes (PTFE), Polyetheretherketone (PEEK), and
the like are generally utilized.

One of the major advantages of these particular thermoplastic polymers, such as

20  PEEK, is their abrasion resistant qualities. Typical inexpensive conventional plastics
release tiny particles into the air when abraded. While these particles are typically
invisible to the naked eye, they result in the introduction of potentially damaging

contaminants into the environment, or the processing fluid. A major benefit of some of

these specialized thermoplastic polymers is their abrasion-resistant qualities. However,
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system and method for” including a thin “protective contai nnent
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manufacturer to construct the entire tubing, flow meter, or valve of the preferred material.
Consequently, there is a need in the semiconductor industry to make it is possible to bond
compatible performance-enhancing polymers with the existing products and materials to
maximize performance of manufactured fluid control devices. More particularly, such an

15 innovation would significantly reduce the costs of manufacturing and design by permitting

selective use of particular polymers on only those targeted surfaces where it is most

beneficial.
Summary of the Invention
20 The present invention relates generally to a system and method for including a thin

protective containment thermoplastic polymer film, such as PEEK, in the molding process
for manufacturing fluid control devices to increase performance characteristics of the
devices, such as abrasion-resistance, and targeted protection from corrosive fluids and
environmental elements. The performance polymer film of predetermined size and shape

25  is selectively placed in a mold cavity for alignment with a desired target surface of a
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control dﬁfﬂn’i‘cﬁé bonding between a thermoplastic polymer film having a desired characteristic and

a conventional polymer used in molding the fluid processing device.

An object and feature of particular embodiments of the present invention is that it

provides a cost-efficient means of selectively utilizing desirable polymer film such that it
15 is not necessary to utilize more of the polymer than is required on a particular portion of a
fluid control device.

Another object and feature of particular embodiments of the present invention is
the selective use of preferred abrasion-resistant polymer films on fluid control devices
being used in the semiconductor industry.

20 Yet another object and feature of particular embodiments of the present invention
is that materials can be used for the film that provide desirable surface containment
properties. The film can serve to prevent contamination between the fluids or the

environment and a designated surface of the fluid control device.



bei ng used in the sem conductor industry. 20 Yet another object and feature
of particul ar enbodi nents of the present invention is that materials can
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properties. The filmcan serve to prevent contam nation between the fl uids
or the environnment and a designated surface of the fluid control device. 4
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out gassing polynmer filns with fluid control devices 15 being used in the
semni - condihe selectiveduss taf prefdmed hitraviobgteedistantcholymadr filmsofitlpAnid countral devices
enbodi nents of the present invention is the selective use of preferred | ow
friction &%g/ﬁ%ﬁ ih eBmlchbRdddierifdusaRt rol  devi ces being
10 Another object and feature of particular embodiments of the present invention is
the selective use of preferred heat-resistant polymer films with fluid control devices being
used in the semi-conductor industry.
Another object and feature of particular embodiments of the present invention is
the selective use of preferred low out gassing polymer films with fluid control devices
15  being used in the semi-conductor industry.
Another object and feature of particular embodiments of the present invention is
the selective use of preferred low friction polymer films with fluid control devices being
used in the semi-conductor industry.
Another object and feature of particular embodiments of the present invention is
20 the selective use of preferred clean (lack of contaminants) polymer films with fluid control
devices being used in the semi-conductor industry.
Still another object and feature of particular embodiments of the present invention

is forming a fluid control device with a PEEK surface area that is transparent or

translucent. Such a device is formed by utilizing a thin enough layer of PEEK such that it



used in the sem -conductor industry. Another object and feature of
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translucent. Such a device is formed by utilizing a thin enough |ayer of
PEEK suc hirgrisparenttbas&Smaeria /s0ad6@6C.PCT/ US02/ 37966 is transparent, and then
nmol ding, with or without an internediate |ayer, the primary transparent
base material, such as PC. Brief Description of the Drawings 5 Fig. 1 is a
sectional view of an injection nolding systemFig. 2 is a nagnified view of

a section of an injection nmohdiNgesYipticidbs e D2 performance film
insert. Fig. 3 is a sectional view of a performance filminsert nol ding

systemin accordance it UG, BFSSEILEbINEN 0D Fio. 4 s a sectional
view of a perfogmance rrmi'nsert noi dirng sys I'n~ accordance with the
present inventjon..Fig. 5. s a sectional view of a twi-way valve device
with insert nof'ded!s ap%eglaﬁﬁiﬁteév Q'QWFﬁl?P%fga@dPlfﬁﬂ%n\iiﬁ\f@Hgﬁ eI diine a
invention. Fig. 6 is a sectional view of a three-way valve device with

i nsert nopetiegmand® fder serance fil min accordance with the present
invention. Fig. 7 is a sectional view of a length of plastic tubing with
insert nol ded Fig. 3 is a sectional view of a performance film insert molding system in

accordance with the present invention.
10 Fig. 4 is a sectional view of a performance film insert molding system in
accordance with the present invention.
Fig. 5 is a sectional view of a two-way valve device with insert molded
performance film in accordance with the present invention.
Fig. 6 is a sectional view of a three-way valve device with insert molded
15  performance film in accordance with the present invention.
Fig. 7 is a sectional view of a length of plastic tubing with insert molded
performance film in accordance with the present invention.
Fig. 8 is a sectional end view of a length of plastic tubing with insert molded
performance film in accordance with the present invention.
20 Fig. 9 is a sectional view of a length of plastic tubing having a barbed end
including insert molded performance film in accordance with the present invention.
Fig. 10 is a sectional end view of a length of plastic tubing having a barbed end
including insert molded performance film in accordance with the present invention.
Fig. 11 is a sectional view of an inline flow meter with insert molded performance

25  film in accordance with the present invention.



performance filmin accordance with the present invention. Fig. 8 is a
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Descriptign of .the..Preferred Enbodi nent Referring' to Figs. 1, 2, 3 and 4,
a syst em BREBPOERE8 ot jnsert nolding a 10 performance pol ymer film 100
in accordance with the present invention is shown. The polynmer film 100 is
at least partially defined by a limted | evel of thickness. For instance,
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10  performance polymer film 100 in accordance with the present invention is shown. The
polymer film 100 is at least partially defined by a limited level of thickness. For instance,
a single film layer thickness equal to or less than approximately .040 inches (forth-
thousandths) is envisioned. Preferably, the single film layer is less than or equal to
approximately .030 inches (thirty-thousandths). Most preferably, the insert molding
15 process is accomplished as a step in an injection molding process. As contained in Figs. 1
and 2, an injection molding process involves a molding unit 102 having a mold cover 104,
a mold cavity 106 and at least one injection channel 108. Mold cavity 106 can include a
shaping surface 110, or surfaces, designed to shape the injected moldable material 112
and/or the polymer film 100 during the molding process. Mold cover 104 selectively
20  engages or covers the mold cavity 106. Various embodiments of the molding unit 102 can
further include at least one vacuum channel 114 in communication with the mold cavity
106 and/or the shaping surface 110 to introduce vacuum suction in securing an object,
such as polymer film 100, to the mold cavity 106. Other known techniques for securably
conforming the polymer film 100 within mold cavity 106 and shaping surface 110

25  employing static attraction and forceable engagement are also envisioned for use with the



15 process is acconplished as a step in an injection nolding process. As
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performance characteristics. For example, polyester, polyimide (PI), polyether imide
(PED, PEEK, perfluoroalkoxy resin (PFA), fluorinated ethylene propylene copolymer
(FEP), polyvinylidene fluoride (PVDF), polymethyl methacrylate (PMMA), polyether
15 sulfone (PES), polystyrene (PS), polyphenylene sulfide (PPS), and a myriad of other
compatible polymers are available. The polymer film 100 is preferably a plastic polymer
such as PFA, PC, PEEK, and PE. Additionally, other polymers such as Polyetherimide
(PEI), Polytetrafluoroethylenes (PTFE), Polyethersulfone (PES), and Polysulfone (PSU)
are also available as a result of their innately preferred characteristics. Polymer film 100
20  is precut to a predetermined shape and size depending on the surface/geometry of molding
unit 102. After cutting, the polymer film 100 is then thermoformed. The polymer film
100 is generally thin and sheet-like to better facilitate moldability and to maximize the
transparent characteristics of the material In addition, polymer film 100 can include

multiple layers, each layer imparting differing performance or containment characteristics

25  listed herein, or to provide a combination thereof. Of course, the implementation of



(PEl'), PEEK, perfluoroal koxy resin (PFA), fluorinated ethyl ene propyl ene
copolyner (FEP), polyvinylidene fluoride (PVDF), polynethyl nethacrylate
(PMVR), peloystoaessi 15 sul fone (PES), pol ystyrene (PS), pol yputewsokemsesul fi de
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100 insertion, and renoval of the nolded fluid processing device 116. The
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fluid processi e injected moldable material 112 is preferably a substantially non-conductive
thermoplastic material commonly used in molding parts for any fluid processing device in
the semiconductor processing industry. Again, the moldable material 112 can be PFA, PE,
PC and like known materials. More specifically, the moldable material 112 can be the
15  material conventionally used to construct valves, tubing, flowmeters, connector and the
like for use in semiconductor processing.
In operation, polymer film 100 is cut to a predetermined shape and then
thermoformed to a required form. Following the thermoforming operation, polymer film
100 is placed into the molding unit 102 such that the polymer film 100 is in surface
20 contact with at least a portion of the shaping surface 110. The mold cover 104 is then
closed in preparation for the injection of injected moldable material 112. At this point,
moldable material 112 in a substantially molten state is injected into the mold cavity 106

through the at least one injection channel 108. After waiting a requisite cooling period,

the moldable material 112 cools to form the substantially solidified fluid processing device



10 device 116 could conprise an entire valve body or a portion of a valve
stem The injected noldable material 112 is preferably a substantially
non- conduwta 03@464siher nopl astic material commonly used i n nAd/vgy22pa66s f or
any fluid processing device in the sem conductor processing industry.

Again, th able materjal 112 can be PFA. PE, PC and |like kno i

mat eri al 3?143-21?@6 glﬁﬁ&l? figctiopypo fed it thsicgo Wpsqs%qr,rasza paFiepEntaHge

materi al conventionally used to construct valves, tubing, flowneters,
connect or bemrtbetyyeen thieipelyimsr filme 00rind dhe Bwdduesessingdoteskiong. I n operati on,
polymer film2100 is cut to a predeterm ned shape and then thernofornmed to
a required for fteFobinpleting of ke hivdding fposoess) gho flerdapriooessingodeyiver 1 1i6i dam bel 00
is placed into the nolding unit 102 such that the polynmer film3100 is in

surface 2@jegeat @6 et okding aast 182PRithi ©8 Bhidt pRcERAY QevisdfI8CRavidP.a The
nol d cover 104 is then <closed in preparation for the 1njection of injected

nol dab{ e | | S i d erigl.112 1n.a
subst?nti @Hﬁ’%ﬁ é-%(ﬁ grtt@i eﬁllﬂis %@fé’%b‘é&“@b’ o%?]lﬁ(gedrm d‘Il cgévsllr'%é lﬁ)%bt ?%?agﬁ'gh
the at least one injectiqgn,.channel 108..After itin Jequi site coaling
peri od,  CREGHPBYB i e o BRIt SRP B HES ABLEDRt i o a0 be
solidified fluid processing device 9 WO 03/046951 PCT/ US02/37966 116. The
nol t en i npeestindieerhaewldgblameatsdalcbla) gudgisstins thesflyid prasessingidayigeeio-
adhering bond between the polymer film 100 and the fluid processing device
116. After conplsetepwmredah Rifes,ind dindgprpeasingsievichié16 ban te pr the domi nfja theeH ce
116 can be ejected fromthe nolding unit 102 with the fluid processing

devi ce 1lfodiaan NG 130. PBX6-DOEEBE Salvel 1808ACIhddsE VI BedyTBITeMd &/ vAlo8Igiesh tO a
desired target surface. Conventional tooling, techniques, and practices

oo Y04 A RSB R LHSER oS L 50
continuous flow channel 140. Valve stem 132 includes a handle 142, a rod 144 and a
sealing face 146. Located within inlet port 136 and outlet port 138 is polymer film 100.
Polymer film 100 is insert molded within inlet port 136 and outlet port 138 using the afore
mentioned molding process during the molding of valve body 132. In alternative

15  embodiments of two-position valve 130, polymer film 100 can be insert molded over the
outside of inlet port 136 and outlet port 138. Polymer film 100 can also be insert molded
over the entire wetted surface of two-position valve 130 including inlet port 136, outlet
port 138 and flow channel 140. Polymer film 100 can also be insert molded to valve stem
134. On valve stem 134, polymer film 108 can be insert molded over rod 144 or over

20  sealing face 146.

An alternative embodiment of fluid processing device 116 is depicted in Fig. 6. As
will be obvious to one skilled in the art, the insert molding of polymer film 100 is equally
applicable to the range of valves used in the semiconductor processing industry. In Fig. 6,

a three-position valve 148 includes a valve body 150 having an inlet port 152, a first outlet

25  port 154 and a second outlet port 156. Three-position valve 148 also includes a valve stem

10



As depicted in Fig. 5 the fluid processing device 116 can be in the form
of a two position valve 130. Two-position valve 130 includes a val ve body
132 and awwadwaest em 10 134. Val ve body 132 includes an irdTetsopor4se 136 and
an outlet port 138 connected by a continuous flow channel 140 Val ve stem

w thi n i npo van Sqssuah aowar Gt T oMsPe 33 GRE PR mddor B0y e

film100 is insert nolded within inlet port 136 and outlet port 138 using
the af or econtightadohdngrbpidied Fgs deddieting intatropprstinn | ai the temalpder, of Bolyid132.
In alternative 15 enbodi nents of two-position valve 130, polyner film 100
can be i ngswit. nBélphmedr dlrar 1Qthis insart sioddedotising ket afprer meftdéhed mdolding processr t
138. Polyner film 100 can al so be insert nolded over the entire wetted

surface Obver\WestRASEL pRN 1 5BhEsctoft bitlst peitr1g6) M slterp@itvie ehifodingétits, olynper t
138 and fl ow channel 140. Polynmer film 100 can al so be insert nolded to

val ve st effim 38¢ caBe ‘{ﬁéei’teméfd%mt&% inBRfoY @Exrfaéek 'o?‘ﬁl&%&l@ﬂg&? n%i‘gﬁ rseggﬁhded

over rod 144 or over sealing face 146. An alternativ ment of

fluid pr in e |sd |cted ViOHS to
one. sk 1 | S ROR {2 Bt er huteRBn B Breb o, oot SRR SR 1
applicable to the ran e of val yes used in the sem conduc¢to rocessin

i ndust ry. IHGHLOE{SE %acefo 1plet RPEdopodt ARe ﬁerv%v%h@a@ polgmsaELn 200 2% 6° g 150
having an inlet port 152, a first outlet 25 port 154 and a second outl et
port 156. mPlieddo Husintdrion ‘suefheeeofiorgiral o 166 dnlesothenebasisernpolymenGim

03/ 046951 PCT/ US02/ 37966 158 within a central bore 160. First outlet port
154 and se@beu beuhdeet mplded td bAveastem 168nf i gur ed havi ng bar bed ends
facilitating interconnection to the remainder of a fluid circuit. Polyner

LTI 12, o e e AR OB TR, B 1
enbodi Ment Rert %Al&lﬁ@rof polymer film 108 can be applied to almost any valve configuration.
These configurations could include any number of inlet and outlet ports, all variety of
valve connections including male and female, threaded style connectors and, sanitary
connectors. In addition, the insert molding process of the present invention can be
15  selectively applied to the wide variety of valve stems including those used in ball valves,
gate valves, diaphragm valves and any sealing method.
As depicted in Fig. 7, the fluid processing device 116 can be in the form of a length
of plastic tubing 170. Plastic tubing 170 includes a proximal end 172 and a distal end
174. Plastic tubing 170 also includes an internal cavity 176 defined by tube wall 178. In
20  the present embodiment, polymer film 100 has been insert molded around the exterior of
tube wall 178. Polymer film 100 can run the length of plastic tubing 170 or can be
positioned at either proximal end 172 or distal end 174. In an alternative embodiment

shown in Figure 8, polymer film 100 will be insert molded to the interior surface of tube

wall 178.
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5 film 100 can be insert nolded to the interior surfaces of first outlet
port 154 and second outlet port 156. In another enbodi nent, polyner film
100 can bwa waeéssinol ded to the interior surface of inletpquowso2ssdde | n
anot her enbodi ment, polynmer film 100 can be insert nolded to the interior

surface of central bore 160. ] n another_ enbodi fil can
be insert nol dB YAIAjgn A8 Rlpstic ipg lf§ %CFF%@S%P g‘?d %‘)X@a@ﬁﬁ‘}g%
will be obvious to one skilled in the art that the insert nolding

pol ymer fandmriipalcad 15¢ cappeineldedinathaderm ahg boh 189. Baibil§0ringlpdsas. abaﬂhese

configurations could include any number of inlet and outlet ports, al
vari ety ofall Y81 wethaarsxetior Gpsrddrialtfach Ry, onlirsestivn foartdl86,and arpeetdesibrs1 88. e
connectors and, sanitary connectors. In addition, the insert nolding

process Ofard, hﬁsopéa@ﬁséltusédw@ @&m%&&m%@&ﬁpww ouel i y aRptimsbrcatst WRh Wi de
variety of valve stens including those used in ball Fves gate val ves,

di aphr, g, f d
or Oéf TRAYT bRl 480 5GBSR &?mgﬁp%%*gﬁpﬂoﬂf@@p?g%t ot ng
170. Plastic tubing 170 d d,172 dj st al d 174,
b e e D IS e ent St 298 B L e
wall 178. In 20 the present enbodi nent, polyner film 100 has_been insert

mol ded arwaldgdoner axense isarfacst 182 Ulean @lfernatiyg enboripment, nalymerdim dahcowld t he

| ength of plastic tubing 170 or can be positioned at either proxinml end
172 or diisd dhseetncholdetl ohnttenimsidee sudiddev ef datiodialierdB82. showmoiher Faltpomative,
polymer film 2100 will be insert nolded to the interior surface of tube

wal | 178. ortdodiReR3HBRARS kiRAUOURRIL Bd %6ertImolded aVérathé XtetiBr Rlrfi®bs 6f bothi ng
170 depicted in Figs.” 9 and 10, proxinal end 172 and/or distal end 174 can

be mojdedyl Rl fed MdtBlogt AR ah8ffer BRERatMELniudeHERSpSyREF Rim 100 could

be insert molded on the interior surface of both the barb 180 and tubing 170.
As depicted in Fig. 11, the fluid processing device 116 can be in the form of a
flowmeter assembly 200. Flowmeter assembly 200 includes an inlet port 202, an outlet
port 204, a sight tube 206 and a float 208. In the pictured embodiment, polymer film 100
15  has been inserted molded over the exterior surfaces of inlet port 202 and outlet port 204.
In an alternative embodiment, polymer film 100 could be insert molded to the interior
surfaces of inlet port 202 and outlet port 204. In another alternative embodiment, polymer
film 100 can be insert molded to the exterior surface of float 208. In another alternative
embodiment as depicted in Fig. 12, polymer film 100 can be insert molded on the interior
20  surface of sight tube 206. It will be obvious to one skilled in the art that the insert molding
of a polymer film 100 could be applied just as effectively to flowmeters utilizing sensors
to transmit fluid flow data. In such an embodiment, polymer film 100 could be insert
molded to a sensor utilizing a paddle wheel, turbine, magnet or other flow sensing device

commonly used in the semiconductor processing industry..
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wal |l 182 with an exterior tapered surface 184, an insertion point 186 and a
protrusion 188. Barb 180 can be used to facilitate interconnection with
ot her pi pwagp3maegsonents with 5 insertion point 186 provi dirgy/esogaigsng
mechani sm and protrusion 188 providing a retention mechanism 1In the
present enbodi nent, polyner film 100 has . been.i rt .nmol ded I red
surface 182. M@chéﬁdtlérﬁﬁ&t]i?\r@eeﬂ‘ﬁgm%ﬁﬁr}g ot Cfafllbr%”i%be f((:)gﬁé%é attglgee
insert nolded on the inside surface of barb wall 182. |n ?ﬁﬁgt her
al t er nat icomecemt?86i ribe, copoéaers?2( incldan® cemerter hady 432 includinga firghegrt + he
exterior surfaces of both 10 the barb 180 and tubing 170. In anot her
al ter nat inge, £BReda Pert226paldyaretird pértr2290 Coondetor xelyi232aineluges HeRPBIHOBhe
interior surface of both the barb 180 and tubing 170. As depicted in Fig.
11, the f4 Wi oy BHOF 956 IMMIACHEE Hokl 824 a8chRI pott 1206 dudr thirdf part 228.owndube
assenblyfgg%gh ownet er éggenbﬁ§ 200 includes an inlet port 202, an outl et
port 204, a sighi,fube 20 - 08yirl Bhd 16 BF Gt MhRIcAHBOHNTRRO ,

¢ omnidorn i faSied " £ g gl i -

pol y €en i nser over the exterior surfaces of
inlet port 202 and outlet port, 204 ln an ernat i ' t qymer
£11m 100 ipgudiae §8 cxisseF e %%ZMGI%CHB“‘?C%PB?’?@ S @%ﬁ%gﬂg&g&f%%%ecgg” 202
and outlet port 204. In another alternative enpbodi nent, p fi,lm 100
can be i nmetr 226rehddbird porthd2%x tle rthe presepts gRROGMER, (PQFY%B%#HSQW HhEen
alternative enbodinent as depicted in Fig. 12, polyner film 100 can be

i nsert noseRdaRolibe ovat exterior Becadu2BAcdnah allegitive spdodmeent polymey ik
obvious to one skilled in the art that the insert nolding of a polyner

film 100 fRulad vRenRRRhIAE] b e idferidf el bf Mietychtund RBOWTEt er's uti | i zi ng
sensors to transmt fluid flow data. In such an enbodi nent, polymer film

100 C%“' d be i 1ﬁr%§ye@k<glﬁ%gi§) B wift B Yoviths [th 2nB kAR The amhieg|the insehi ne,

magne]t or othe sen device commonly used in the senm conduct or
process nrggloidrillgjgucﬁl 123/1'}4'116% %hm O%séa(r)ld'beegaSp]plilgc(ij[(/) %&9@!’[ %17@ @@oe connector configuration

without departing from the spirit and scope of the present invention. These configurations

could include any combination of ports, all variety of connections including male and
female, threaded style connectors, compression fittings and, sanitary connectors.

15 In certain instances, the insert molded polymer film 100 may not adhere
sufficiently to the target surface of the injected moldable material 112. For example,
PEEK does not adhere in all cases to PC. Referring to Fig. 14, an multi-layer insert
molded polymer film 238 comprises a first film layer 240 and a second film layer 242.
Generally, first film layer 240 and second film layer 242 are inserted individually into

20  molding unit 102 prior to injecting the moldable material 112. Alternatively, the first film
layer 240 and second film layer 242 may be adhered to one another, such as by vacuum
molding, thermal bonding, compression or otherwise, before insertion into molding umnit
102. In some instances, second film layer 242 is used as an intermediate to promote
bonding between first film layer 240 and injected moldable material 112. For example, it

725  has been found that an intermediate film such as PEI adheres to both the PEEK and to PC.
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As depicted in Fig. 13, the fluid processing device 116 can be in the form
of a tube connector 220. Tube connector 220 includes a connector body 222

i ncl udi ngwa @simetsiport 224, a second port 226 and a t hir qrows0232%86
Connector body 222 includes a continuous flow channel 230 linking first
port 224, second port 226 and third port 228. Tube 5 connector 220 is
connect ednt atamdtivei embodiments, irsthfitthelayere 24 aad nsscend dime byelo A42 Apssess

i ncluding an exterior thread 232. Ml e connection 230 is present on first
port 224, difetanadvapRgtodiferndaideicharaperikti2 For krahple, firsefbmiayerdélinagnt ,
polymer film 100 has been inserted nolded over exterior threads 232. In an

al ter nat 'ﬁf@vﬁ%ﬁfﬂsﬁﬁ%glsﬁ%y UBfile fsbddRd 400 1683 b 1aRe VhbrabRLSRA ﬁ@vénlﬁﬁg
interior wall of flow channel 230. 10 Wth respéct to Fig 13, it wll

obvi ous to(}f SkI't ulﬁdbe' &Jlgﬁaﬁr&%et %{thledt ﬂletherh?tertﬂat t lugé anﬁfltl-ﬁla\?\dey Eﬂ%@rtf : l m

100 can Be &ppri ed to &l NDS connector con guratlon

departing fromt e spiri S esent

conf i gur dPP9Rd PolyBF ﬂF’n%:l”g p&’ﬁﬁﬁﬁ‘é hgﬁ‘?g I‘Hflerﬁlé’fﬂf’g eméf’ﬁmfélﬁ léltvlﬂ(fj?
connections including male and fenale, threaded style connectors,

conpr essipoyhen il i) wakiusedani t ary connectors. 15 In certain instances, the
insert nolded polyner film 100 nay not adhere sufficiently to the target
surface of theThapresdntdnvantidalnhay beadrebodidd hl@hersprecidix dophewithEEKpatiag not
adhere in all cases to PC. Referring to Fig. 14, an nulti-layer insert

ol ded pofyiiBhe kpikiod 3 hAAPrfRfes dhdresS tand it 1) {heyeore2dQien dha tBeprRehtl i | m
| ayer 242. GCenerally, first filmlayer 240 and second filml ayer 242 are

i nserted ecting the

nol dabl e én?@&ﬁ#%@k%%oﬁsi{l%g«f%a@\?%}&% EEtgﬁielﬁsfnje@gft3 Bicli ?%rgﬁll%/tewre 240 and second
filmlayer 242 may be adhered to one another, such as by vacuum nvol ding,
t hermal bondi ng, conpression or otherw se, before insertion into nolding
unit 102. In sone instances, second filmlayer 242 is used as an
internediate to pronote bonding between first filmlayer 240 and injected
nol dabl e material 112. For exanple, it
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25 has been found that an internmediate filmsuch as PEl adheres to both the
PEEK and to PC. 13 WD 03/046951 PCT/ US02/ 37966 In alternative enbodi nents,
first filwdaywasss240 and second filmlayer 242 possess diHdTUrSong7966

advant ageous performance characteristics. For exanple, first filmlayer 240
may provide abrasion resistance while second filmlayer nmay have
characteristics preventing offgasi ngla®swi || be obvious to one skilled in
the art, that the use of multi-layer insert 5 nolded polyner film238 is
applicable to kil tAdhad comrmedevioe fu veerbostimiesdycionprokéssing, pohgmsng:f i | m 100
was used. The present invention nmay be enbodied in other specific forns

Wi t hout depar tatngastf sieniliddfoplpstid toporeds etticiate atakingbup es pibaexfede, fhaad it
is, therefore, desired that the present enbodinents be considered in all
respects agcddingieiREi M@ and not restrictive. 14 WO 03/046951 :
PCT/ US02/37966 "Clainms 1. A fluid control device for use in seniconductor

processing, conprising; at . .least q th i o} Sk k- r
ki g up . paties opf e iR SRl AT ERYRIL nchaBY IS sRAHE
protective thermgp) astic filmsecurely adhered b}; jnsert nol dh%g al.on a

portion of PPEN O dheHisraepipic Commsment: stuichE fQPrevids coRtaent CaMpslrTisHeA

characteristics to the fluid control device. 2. The device of claim]l1,
wher ei n tteghefluidecpstrobdeyigsr ot ecti ve thernoplastic filmincludes a film
havi ng cont ai nnent characteristics selected fromthe group consisting of.
abrasi on resistance, chem cal resistance, heat resistance, fluid absorption
preventi on,
2. The device of claim 1, wherein the at least one protective thermoplastic
film includes a film having containment characteristics selected from the group consisting
of: abrasion resistance, chemical resistance, heat resistance, fluid absorption prevention,

ultraviolet resistance, friction reduction, rigidity enhancement or outgassing prevention.

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

methacrylate, polyether sulfone, polystyrene, and polyphenylene sulfide.

4. The device of claim 1, wherein the at least one protective thermoplastic

film is constructed substantially of polyetheretherketone.

5. The device of claim 2, wherein the at least one protective thermoplastic

film is a film laminate having at least two film layers.
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ultraviolet resistance, friction reduction, rigidity enhancenent or
out gassi ng prevention. 3. The device of claiml1l, wherein the at | east one
protecti vovaamespl astic filmis constructed substanti al IRcTofSo/3m@6 er i al
selected fromthe group consisting of: polyester, polyimde, polyether
i mde, polyetheretherketone, perfluoroal koxy resin, fluorinated ethyl ene
propyl ene copofyner Thedeyige mfl ¢laiahd, mhgesin dbe apdeashiwayiilm faversaeach| kave,
pol yet her sul fone, polystyrene, and pol yphenyl ene sul fide. 4. The device of
claim1, dilffereat portthienmht dhesstershies. prot ecti ve thernoplastic filmis
constructed substantially of polyetheretherketone. 5. The device of claim
2, wherein the at | east one protective thernoplastic filmis a film
| am nate having at least two filmlayers. 15 WO 03/046951 PCT/ US02/ 37966 6.
The device of glal b, Gt 6f Qaibls, Perkif P lcabthel ' bkt Bvo B RKELS

a 7. The I erein at

di fferent contai nnent characteristics. devi ce of claimb5,

| east one_of .the .a east .t filmlayers . an inter iate la er eby
thebond 8 PG HRRE bRBy gbe Bond Kkt Berin B, SRt R dfim, et
thernnplqﬁtic conponent structure is inproved. 8. The device of claiml,
wher ei n t I§astone thepmep gsie qamRansp shyciuge SAmpEYSAt  structure is a valve. 9.
The device of claim8, wherein the valve conprises a valve body and a

valve stem 10. The device of claim9, wherein the at |east one
thernoplastic filmis selectively adhered to a surface on the val ve body
by overnol di ng8. 11. Thédeviey o€ elapth Glvaiemeif thevbeleakinodehtheftiopl&as tcoamenent
thernoplastic filmis

structure is a valve.

9. The device of claim 8, wherein the valve comprises a valve body and a
valve stem.
10.  The device of claim 9, wherein the at least one thermoplastic film is

selectively adhered to a surface on the valve body by overmolding.

11.  The device of claim 9, wherein the at least one thermoplastic film is

selectively adhered to a surface on the valve stem.

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

structure is a length of plastic tubing.

13.  The device of claim 12, wherein the at least one thermoplastic film is

selectively adhered to an interior surface of the plastic tubing.
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selectively adhered to a surface on the valve stem 12. The device of claim
1, wherein the at | east one thernoplastic conponent structure is a length
of plastiwaes4esgr 13. The device of claim 12, wherein thecatusoeasiséone

t hermopl astic filmis selectively adhered to an interior surface of the
plastic tubing. 16 WO 03/046951 PCT/US02/ 37966 14. The device of claim 12,
wherein the atl4.easThodevichermigiad?i wheidimthcs at ddasic phe sheymaplastice dilmoisan
exterior surface of the plastic tubing. 15. The device of claim 14, wherein
t he ext erdetactiselyfadh@edto dhext@iastifacd afthaplastooapinigses a bar bed end. 16. The
device of claim1l, wherein the at | east one thernoplastic conponent
structure is a flowreter. 17. The device of claim 16, wherein the flowreter
conprises a transparent sight glass, an inlet, an outlet and a float. 18.

The device of ff% ai mﬂ#e6de\y}@§5 LRich N8 th:}e?@ﬁ{ k%%[‘ %)f’lﬁ{e ggtfc n%eVI ce

sel ectively applied to an |n erior surtace of

of claim 16, Wnerg % ﬁtihe at | east one therm)pl astl c filmis selectively

appl i ed tPURTISES P BP0ER €8 f ace of the flowneter. 20. The device of claim1,

wherein the at | east one thernoplastic conponent structure is a plastic

t ubi ng connector. 21. The device of claim 20, wherein the plastic tubing

connector conprises at least two fluid connections and a flow channel. 17
16.  The device of claim 1, wherein the at least one thermoplastic component

structure is a flowmeter.

17.  The device of claim 16, wherein the flowmeter comprises a transparent

sight glass, an inlet, an outlet and a float.

18.  The device of claim 16, wherein the at least one thermoplastic film is

selectively applied to an interior surface of the flowmeter.

19.  The device of claim 16, wherein the at least one thermoplastic film is

selectively applied to an exterior surface of the flowmeter.

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

structure is a plastic tubing connector.

21.  The device of claim 20, wherein the plastic tubing connector comprises at

least two fluid connections and a flow channel.
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WD 03/ 046951 PCT/ US02/ 37966 22. The device of claim 20, wherein the at

| east one thernoplastic filmis selectively and securely adhered applied to
an interiwo®méace of the connector by insert nolding. 2€T/(3e/3tevi ce of
claim 20, wherein the at |east one thernoplastic filmis selectively and
securely adhered to an exterior surface of the connector by insert nolding.
24. A nethod of2.fi | Thé dsecé ofadlalimn§0a wherei dndac st Hhalititbrmoplastad fibongonent
t hrough nel tably bonding at | east one contai nnent thernoplastic filmto at

least a pIddiofly 8l secilrBS! dmpleasdphhied ds 8 idbriorCRiAt: St BE EdiReabiePs bt
accessing a nolding unit "having a nold cavity, the nold cavity including at

| east one ?fh?l?%.ng surface; positioning the at | east one contai nnent
IC

therm)pla%1 ilmwithin the cavity of the nolding unit along at |east a

portion of the at |east one shaping surface; injecting a substantially
nol ten thernoplastic material into the cavity of the nolding unit to

conformto the shape of the at | east one shaping_ surface; vvaié;ng cool i ng
peri od wherei n23-he Thedspise ﬁt‘il%mhﬁpelwhﬁml%Gg%tagrlﬁaﬁ‘épp? thegmoplashq E&m; i

mat ably bond with the at | east one containnent thernoplastic filmto

gener at e scdeqtivelyantl isemray adlaredronn suedoacerfar dfies cemegonbiisset mpiding
processi ng conponent; and ejecting the sem conductor fluid control

conponent fromthe nolding unit. 25. The nmethod of claim24, wherein the
at | east one containnent thernoplastic filmhas a protective

charecter 31 cagel <8 oo 4Ry SR nallastspshsience
ul'traviol g [ aSh et B Bondifid H o8 ohS Lhindilnt HerBESHARSAALPLIYENS bBRion!E
of a thermoplastic material, comprising the steps of:
accessing a molding unit having a mold cavity, the mold cavity including at
least one shaping surface;
positioning the at least one containment thermoplastic film within the
cavity of the molding unit along at least a portion of the at least one shaping surface;
injecting a substantially molten thermoplastic material into the cavity of the
molding unit to conform to the shape of the at least one shaping surface;
waiting a cooling period wherein the thermoplastic material substantially
solidifies to matably bond with the at least one containment thermoplastic film to generate

a protective containment surface on the semiconductor fluid processing component; and

gjecting the semiconductor fluid control component from the molding unit.

25. The method of claim 24, wherein the at least one containment
thermoplastic film has a protective characteristic selected from the group consisting of:
abrasion resistance, chemical resistance, heat resistance, fluid absorption prevention,

ultraviolet resistance, friction reduction, or outgassing prevention.

v
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WD 03/ 046951 PCT/ US02/ 37966 26. The nethod of claim 24, wherein the at

| east one contai nnment thernoplastic filmis constructed substantially of a
mat eri al wel ®ouedifromthe group consisting of: pol yest erpCTpasogismicae,

pol yet her im de, polyetheretherketone, perfluoroal koxy resin, fluorinated
et hyl ene propyl ene copol yner, polyvinylidene fluoride, polynethyl

nmet hacryl ate, polyether sulfone, polystyrene, and pol yphenyl ene sul fide.
27. The nmethod of claim24, wherein the at |east one contai nnent

t her mopl asti ¢ 44| m e GABGbA Ust eflaifitl et antihatdiy ©E pollyst haeteetdoatakanane.
28. The nethod of claim?24 wherein the seniconductor fluid control

conponent 4is. ﬁ%}sﬁ? E) fi-ﬁg% . %gtp‘gt&r %gﬁggﬁg, S DI rial VRldRY, frdMbing %rog}) ai m

fl owmret ers, regul ator and conhectors. 29. The nethod o

24 wherein the sem conductor fluid cqntrol onponent | t of
the sem cOWgHEES, ?'uiHg%%%??olgﬂggﬁggneﬁpb@ r ngﬁéetﬁggmggﬁﬁﬁggﬁgﬁg,

further conprising the step of thernmoformng the _at |east. e cqnt ai nment
t her nopl aBQr;BEOIWIIkﬁXY zesin, Fhistinaied GHybmme groR RIS oPRlyaIeE: W?W@ﬁ{b&f‘%%ﬁi’ﬂﬁe’t he

at |l east one containment thernoplastic filmincludes thernoformng a

nul ti - | aypslyfithyl hathiacgtate, patyether sulfone) prdystyrons and pokyphdnylene salfides i s a
contai nnent thernoplastic film 32. The nethod of claim 31, wherein the
multi-layer filmlamnate includes at least two filmlayers, wherein a
first filmlayer has a contai nment characteristic different than a second
filmlayer. 19 WO 03/046951 PCT/ US02/ 37966 33. The nethod of claim 31,

wherein the rm&% .i | HHET et | @M ighe ZLIPC\LVHQr@ﬁl e at least one containment

thermoplastic film is constructed substantially of polyetheretherketone.

28. The method of claim 24 wherein the semiconductor fluid control
component is selected from the group consisting of: valves, tubing, flowmeters,

manifolds, regulator and connectors.

29. The method of claim 24 wherein the semiconductor fluid control
component is a subcomponent of the semiconductor fluid controlg component.

30.  The method of claim 24, further comprising the step of thermoforming the
at least one containment thermoplastic film.

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

wherein at least one of the film layers is a containment thermoplastic film.

32.  The method of claim 31, wherein the multi-layer film laminate includes at
" least two film layers, wherein a first film layer has a containment characteristic different

than a second film layer.
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internedi ate | ayer for inproving bond strength between the contai nnent
thernoplastic filmand the thernoplastic material. 34. A thernoplastic

val ve forwasms/ouepssenm conduct or processi ng, conprising: a \walvesoRothse
containing a plurality of fluid ports, said valve body including a central
bore whereby the plurality of fluid ports are in fluid communication; a

val ve stem the valve stemincluding a handle, a rod and a sealing face,
the val ve stem being sealingly nmounted within the central bore; and at

| east one ther BBpl aThe enqulict @Cdlaivie3 f,i winreiaahe nfuiti-taysefilm ¢dryinadhscledesadnong
a portion of the valve by insert nolding to inpart a protective

char act er ifitinfedife 14)Rr Y& Bproving- bohaCsiéabieb&ivesd MdbGfaineal SHefmbpiastas

| east one thernoplastic protective filminparts a protective characteristic

sel ected %hﬂgh&G%ﬂﬁé 1&8@%&@%&@9 of : abrasion resistance, chem cal

resi stancé, heat resistance, ur'd absorption prevention, ultraviol et

resi stance, friction reduction, rigidity enhancenent or outgassing
prevention. 36. The valve of claim 34, wherein the at |east one

t hernopl astic protective filmis constructed substantially of a material
sel ected from Be grothsrmemastistvialvg for use ip spRHEER@ICIOTPBEOGESHNBCOMPHIIEE her

i m de, polyetheretherketone, perfluoroal koxy resin, fluorinated ethylene
propyl ene copol yner a vableyhodpybntdarie 4 bluoalitgef flpul parst sapd valve bhdye melualireg

pol yet her sul fone, polystyrene, and pol yphenyl ene sulfide. 20 WD 03/ 046951

PCT/ US02/ 3 ¢38Bal bdre wilélEby fhk F)ﬁlrﬁ’ﬁty@f @il gotts MO R Bhib coMenicatieast one

t hernopl astic protective filmis constructed substantially of

pol yet her et her ket ong,. e 18l h giRatha Pialigs e

P e o et ol adqde %J‘gbgl\ré?‘%ag‘ﬁe %Fmtclhe i %@% £ fack;
the valve stem being sealingly mounted within the central bore; and

at least one thermoplastic protective film, said film securely adhered along

a portion of the valve by insert molding to impart a protective characteristic to the valve.

35.  The valve of claim 34, wherein the at least one thermoplastic protective
film imparts a protective characteristic selected from the group consisting of: abrasion
resistance, chemical resistance, heat resistance, fluid absorption prevention, ultraviolet

resistance, friction reduction, rigidity enhancement or outgassing prevention.

36.  The valve of claim 34, wherein the at least one thermoplastic protective
film is constructed substantially of a material selected from the group consisting of:
polyester, polyimide, polyether imide, polyetheretherketone, perfluoroalkoxy resin,
fluorinated ethylene propylene copolymer, polyvinylidene fluoride, polymethyl

methacrylate, polyether sulfone, polystyrene, and polyphenylene sulfide.

20



39. The valve of claim 34, wherein the protective filmis insert nolded to
a portion of the valve stem 40. The valve of claim 34, wherein the at

| east onewar@toacysive t hernoplastic filmconprises a nultirdTaywe/3f96b m

| am nate. 41. The valve of claim40, wherein the multi-layer filmlam nate
includes a first filmlayer and a second film|ayer, wherein said first
filmlayer has3a prShevsiveeof dhiar 34t whersin thegatflpest ome therarpplastic paetesiavef i | m
| ayer. 42. The valve of claim40, wherein the nulti-layer filmlamnate

i ncl udes fhn is dohetividel abstahtyiby offpolyedthepetberkatgnéiond strengt h bet ween t he
protective thernoplastic film and the thernoplastic material. 43. A length
of tubing for use in sem conductor processing, conprising: a thernoplastic
tube having a distal end and a proximal end, said tube defining a flow

channel wher ebyq sai [ I i sk Lo

conmuni cat i on; g%ind EQWS(?%Q%@?Q’P%%L@SJ% g%g&geteﬁkgéétlﬁggﬁemomed toa

t hernopl asti.c prqotective film said fil msecurely adhered along a portion
of the tuB%mB?offﬁ?e‘faiveﬁ%ﬂdéﬁ ng to inpart a protective characteristic to the
tube. 44. The tubing of claim43, wherein the at |east one thernoplastic
protective filminparts a protective characteristic selected fromthe
group consisting of. abrasion resistance, chem cal resistance, heat

resi stance, flad.d afhenvahicoof gnimvads wbereiruther moteotiet filmasiisseatnmeldefirtpat i on
reduction, rigidity enhancenent or outgassing prevention. 45. The tubing of

claim43, pgmﬁ%if[het\kh@veagteﬁl,east one thernoplastic protective filmis
constructed substantially of a material selected fromthe group consisting
of :

40.  The valve of claim 34, wherein the at least one protective thermoplastic

film comprises a multi-layer film laminate.

41. The valve of claim 40, wherein the multi-layer film laminate includes a first
film layer and a second film layer, wherein said first film layer has a protective

characteristic different than the second film layer.

42. The valve of claim 40, wherein the multi-layer film laminate includes an
intermediate layer for improving bond strength between the protective thermoplastic film

and the thermoplastic material.

43, A length of tubing for use in semiconductor processing, comprising:
a thermoplastic tube having a distal end and a proximal end, said tube
defining a flow channel whereby said distal end and proximal end are in fluid

communication; and
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pol yester, polyimde, polyether imde, polyetheretherketone,

perfl uoroal koxy resin, fluorinated ethylene propyl ene copol yner,

pol yvi nyl waems@4édsuor i de, pol ynet hyl rmethacryl ate, pol yet /60 mee,

pol ystyrene, and pol yphenyl ene sulfide. 46. The tubing of claim43, wherein
the at | east one thernoplastic protective filmis constructed
substantially of pokykakeretthenioptastie prajdctivE{dm, siidfgmodecedeli adhd®d aldne ei n
the proximal end includes a barb. 48. The tubing of claim43, wherein the
at | east Q?@rtﬁfrﬂif@ﬁé tube bl eerremd]disikite impirt HpeAEHive SREacteriBticttd Heatybs. film

| am nate. 49. The tubing of claim48, wherein the nmulti-layer filmlamnate
includes a first filmlayer and a second filmlayer, wherein said first
filmlayer has a protective characteristic different than the second film

layer. 22 VO 0%/4046%?1% atﬁ%ggg%%%%7%gggéegeinyﬂg a£ 'Ije%istn&l O{heﬁ‘xlé@;elcﬁgt#?pro%@t%eei n

the multi-layer fil n- Thtermedrate r 1 nproving
bond strené:]t h between the protective ther lastic film and tgf )
t her nopl adfcinagite g Broteatiye champisiishn ssle Jher group LOnSIRNgG A AFRNAD or

processing, conprising: a flowmeter including an inlet port and an outl et
port, therdsistanves ehensilcgloresistanbeidiqat) resisthnegs iflvifl ebscaption preventidse tulisastolehe
inlet port and outlet port; and at |east one thernoplastic protective film
sai d fil mr&sagatice) fyictioh esdadtial, digdlityeenhardement @f outgesihy preventdon. by i nsert
nolding to inpart a protective characteristic to the flowreter. 52. The

fl owreter assenbly of claimb51, wherein the at | east one thernoplastic
protective filminparts a protective characteristic selected fromthe group

consi sting of: 45. The tubing of claim 43, wherein the at least one thermoplastic protective

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

methacrylate, polyether sulfone, polystyrene, and polyphenylene sulfide.

46. The tubing of claim 43, wherein the at least one thermoplastic protective

film is constructed substantiall}; of polyetheretherketone.

47.  The tubing of claim 43, wherein the proximal end includes a barb.

48.  The tubing of claim 43, wherein the at least one protective thermoplastic

film comprises a multi-layer film laminate.

49.  The tubing of claim 48, wherein the multi-layer film laminate includes a
first film layer and a second film layer, wherein said first film layer has a protective

characteristic different than the second film layer.
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abrasi on resistance, chem cal resistance, heat resistance, fluid absorption
prevention, ultraviolet resistance, friction reduction, rigidity
enhancenewo @ro4enst gassi ng prevention. 53. The fl owret er asxamisog/3tdescl ai m
51, wherein. the at | east one thernoplastic protective filmis constructed
substantially of a material selected fromthe group consisting of.

pol yester, polyimde, polyether imde, polyetheretherketone,

per fl uoroal koxy resin, fluorinated ethyl ene propyl ene copol yner,

pol yvi nyl i dene 50l uoritdeubing@f\chaingd, wintdiachy halielaypofijtetlfithatltihélodes an

pol ystyrene, and pol yphenyl ene sulfide. 54. The flowreter assenbly claim

51, wher eijfeth&iiat 14yRARr iﬁiﬂ)@mﬁﬁ% 'bBiRPkt?e?%ﬂPbeﬁ%@d ﬁfe?rts%c{i{zé Helfo ARt ALt ed
substantially of pol'yetherétherketone. 23 WO 03/046951 PCT/ US02/ 37966 55.

The fl . im51, wherein the fl i ndi cat i
e Om”%53ﬁﬁﬂéﬁﬁgghﬁﬁghg&%?ﬂ”] erein e ow i ndi cat or conpri ses

an opaque siI ght oat. 56. The flowreter assenbly of claimb51,
wherein the at | east one protective thernoplastic filmconprises a
multi-layer filmlamnate. 57. The flowreter assenbly of claim56, wherein
the multi-layer filmlamnate includes a first filmlayer and a second
filmlayer, whéeinA#panietargssemblyfor ggein seaucandugiobproeedsing, edrapasngsri sti c
different than the second filmlayer. 58. The fl owneter assenbly of claim
56, wherein the nul ta fldéwyeter findludihg eh haleteport and ademtlanpomtthe flodinadtte dlsyer
for inproving bond strength between the protective thernoplastic film and

the ther mpliaghi @ 58t Blicalor n¥nted HeRNRAGKOMId Pbrt4H8 ohiflet§RM Gaaduct or
processi ng, conprising: a thernoplastic connector including a plurality of

ports, and at |east opa.f HRrHBALGHIHE PRORURRIAME shidl filn SRULLL iGN S! Y

adhered al ong

a portion of the flowmeter by insert molding to impart a protective characteristic to the

flowmeter.

52.  The flowmeter assembly of claim 51, wherein the at least one thermoplastic
protective film imparts a protective characteristic selected from the group consisting of:
abrasion resistance, chemical resistance, heat resistance, fluid absorption prevention,

ultraviolet resistance, friction reduction, rigidity enhancement or outgassing prevention.

53. The flowmeter assembly of claim 51, wherein the at least one
thermoplastic protective film is constructed substantially of a material selected from the
group consisting of: polyester, polyimide, polyether imide, polyetheretherketone,
perfluoroalkoxy resin, fluorinated ethylene propylene copolymer, polyvinylidene fluoride,

polymethyl methacrylate, polyether sulfone, polystyrene, and polyphenylene sulfide.

54.  The flowmeter assembly claim 51, wherein the at least one thermoplastic

protective film is constructed substantially of polyetheretherketone.
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a portion of the connector by insert nolding to inpart a protective
characteristic to the connector. 60. The connector of claimb59, wherein
the at | eaxto3gaedsi her nopl astic protective filminparts a ROTUSeBTISE
characteristic selected fromthe group consisting of: abrasion resistance,
chem cal resistance, heat resistance, fluid absorption prevention,
ultraviolet resistance, friction reduction, rigidity enhancenent or

out gassi ng prevention. ?4 WO 03/046951 PCT/US02/ 37966 61. The connector of
cl ai m 59, wher &tn t Mhedlowraast asegrablyludrchadiml S twhergin cHecftdw uelidatdroongprises
constructed substantially of a material selected fromthe group consisting

of . pol yesh@paqeQighdhedenadraloset her imde, pol yetheretherket one,
perfl uoroal koxy resin, fluorinated ethyl ene propyl ene copol yner,

pol yvi nyl i dene fluoride, polynethyl nmethacrylate, polyether sulfone,
pol ystyrene, and pol yphenyl ene sulfide. 62. The connector of claim 59,

wherein the at | east_ong thernopl astic rotective .filmjis constructed
substantially of polifét W@Fﬁ%l"‘%@?’ﬁ?’e?f Sg?stﬁe WsHHR daHpt %‘F‘Stc‘?n&i Rpetegtive
wherein the at | east one protective thernoplastic filmconprises a

mul ti - | aydhermioplasticfiion seapriss a mHE-leysdd@tlamingte. c| ai m 63, wherein the
multi-layer filmlamnate includes a first filmlayer and a second film

| ayer, wherein said first filmlayer has a protective characteristic
different than the second filmlayer. 65. The connector of claim63,

wherein the mulstyi - | ayRrfidvhbiet A9EABkfcEMUTE Shefdin tHRtBEINEE @ B Bi@hatd O
i nproving bond strength between the protective thernoplastic filmand the
t her nmopl ashdiadied %Htaijilm ?%Ier and a second film layer, wherein said first film layer has a

protective characteristic different than the second film layer.

58.  The flowmeter assembly of claim 56, wherein the multi-layer film laminate
includes an intermediate layer for improving bond strength between the protective

thermoplastic film and the thermoplastic material.

59. A connector for use in semiconductor processing, comprising:
a thermoplastic connector including a plurality of ports, and
at least one thermoplastic protective film, said film securely adhered along
a portion of the connector by insert molding to impart a protective characteristic to the

connector.

60. The connector of claim 59, wherein the at least one thermoplastic
protective film imparts a protective characteristic selected from the group consisting of:
abrasion resistance, chemical resistance, heat resistance, fluid absorption prevention,

ultraviolet resistance, friction reduction, rigidity enhancement or outgassing prevention.
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61. The connector of claim 59, wherein the at least one thermoplastic
protective film is constructed substantially of a material selected from the group consisting
of: polyester, polyimide, polyether imide, polyetheretherketone, perfluoroalkoxy resin,
fluorinated ethylene propylene copolymer, polyvinylidene fluoride, polymethyl

methacrylate, polyether sulfone, polystyrene, and polyphenylene sulfide.

62. The connector of claim 59, wherein the at least one thermoplastic

protective film is constructed substantially of polyetheretherketone.

63. The connector of claim 59, wherein the at least one protective

thermoplastic film comprises a multi-layer film laminate.

64.  The connector of claim 63, wherein the multi-layer film laminate includes a
first film layer and a second film layer, wherein said first film layer has a protective

characteristic different than the second film layer.
65.  The connector of claim 63, wherein the multi-layer film laminate includes

an intermediate layer for improving bond strength between the protective thermoplastic

film and the thermoplastic material.
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