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BACKGROUND OF THE INVENTION

15 Film insert molding is used in manufacturing processes to increase aesthetic appeal
in various consumer products. Specifically, decorative decals, instructions, logos, and
other visual graphics may be printed on one surface of a thin transparent polymer film and
insert molded with a plastic portion of the product to achieve a desired visual effect. In
addition, film insert molding is sometimes used to permanently affix functional indicia

20  such as barcodes to a product.

Typically, as used in an injection molding process, an insert film is placed into a
cavity of a mold prior to the injection of molten polymer material. As the molten material
solidifies in the mold, a permanent bond is created between the transparent film and the
molded part. Using this process, the desired decorative or functional indicia may be

25  selectively, permanently, placed on the part for relatively low cost. Moreover, the desired
indicia may be placed around complicated contours and in difficult-to-reach locations on
the product. An additional benefit is that the manufacturing process is simplified by
eliminating the need to have the indicia etched or shaped into the actual surface of the
mold itself. This increases design and manufacturing flexibility, and the level of detail

30  that can be included in the final product.
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It is advantageous to have a means of automatically tracking containers, devices,

and the materials contained therein in order to attain maximum efficiency and cost
20  effectiveness in a semiconductor fabrication process. One method of automatically
tracking semiconductor handling articles and contents is to affix electronically readable
indicia to the article that may then be read at various processing locations. Using such a
method in conjunction with a computer and automated handling devices, the articles may
be precisely tracked and routed to process locations automatically. An example of such a
25  system for wafer containers is described in U.S. Patent No. 4,833,306, which is hereby

fully incorporated herein by reference.

It is also advantageous to mark various other indicia on semiconductor handling
devices and articles. Such indicia may include information, such as logos or names,

indicative of the origin of the article, patent markings, instructions and warnings.

30 Because of the extremely small scale and high precision necessary for the
manufacture of modern semiconductor devices, there is a need for an extremely high

degree of purity and freedom from contamination in all devices, containers and other

2
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have presented problems in affixing indicia to wafer containers and other articles used in
20  semiconductor fabrication environments. It is generally undesirable to use a surface
adhered tag or label carrying indicia, for example, since the solvents in the adhesive used
to adhere the tag or label will contribute chemical contamination to the process.
Moreover, inks used to print the indicia also contribute chemical contamination to the
semiconductor fabrication process. In addition, the materials used for the articles are

25  generally difficult to bond with adhesives.

Generally, indicia such as logos, patent markings and the like have been marked on
wafer containers and other articles by forming negative features in the mold, which
thereby form positive, raised or engraved features in the article itself. This method,
however, is relatively costly and does not lend itself to affixing often changed information

30  or unique information such as barcoded product serial numbers. In addition, such features

have only one color.
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and to protect the indicia from physical damage.

20 The film member of predetermined size and shape is selectively placed in a mold
cavity for alignment with a desired target surface of an article to be molded. The film
member may be a single layer with the indicia printed on a surface thereof, or may be a
multi-layer member with the indicia encapsulated between the layers. During the molding
process, a surface of the film is bonded with a surface of the article such that film is

25  permanently adhered to the finished molded article. In the single layer embodiment of the
film member, the surface printed with the indicia is an inner surface so that the indicia are
encapsulated between the article and the film member, so that the film member forms a
protective, containment barrier for the indicia. In the multi-layer embodiment, the indicia
are encapsulated between an inner layer and an outer layer. The outer layer forms a

30  protective, containment barrier for the indicia, while the inner layer may protect the indicia
from damage during the molding process, as well as serving as a tie layer for enhancing

the bonding strength between the film member and the article.
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sufficient to form the article portion, a polymer film member marked with indicia, and a

molding unit. The molding unit may have a pair of opposable shaping surfaces operably
positionable to define a mold cavity for shaping the article portion. One of the shaping
20  surfaces has a region adapted to receive the polymer film member with substantially all of
the surface of the polymer film member in contact with the region. The molding unit
further includes means for injecting the quantity of moldable polymer material in a molten
state into the mold cavity. In operation, when the moldable polymer material solidifies,
the polymer film member is thereby permanently bonded with a surface of the finished
25  article portion, and the film member forms a protective, containment barrier for the

indicia.

An object and feature of particular embodiments of the present invention is the
cost-efficient process of selectively utilizing desirable polymer film such that it is not

necessary to utilize more of the polymer than is required.

30 Another object and feature of particular embodiments of the present invention is to

allow for the selective and targeted bonding of indicia, such as a barcode, or other
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15  invention taken through line 4-4 of Fig. 3;

Fig. 5 is a cross-sectional view of an alternative embodiment of the film member of

the invention taken through line 5-5 of Fig. 3;
Fig. 6 is a simplified cross-sectional view of a molding apparatus;

Fig. 7 is an enlarged view of a portion of the apparatus of Fig. 7 depicted an insert

20  molding portion of the apparatus; and

Fig. 8 is a perspective view of a plurality of chip trays having film insert molded

indicia according to the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 and 2 depict, in exemplary fashion, embodiments of wafer containers used
25  in semiconductor manufacturing processes. Each depicted container 10 generally includes
an enclosure portion 12, a kinematic coupling portion 14, and a robotic handling flange 16.

Enclosure portion 12 generally includes a top 18, a bottom 20, a pair of opposing sides 22,
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are readabl e by neans of optical 15 character recognition ( equi pnent
or any oftHisia. t ppelepictasl iacliigon 4 and B, dadieibl 3 may also be other types of indicia,

such as a company name or logo 37, patent marking information 39, or any other type of

graphic or printed indicia that it may be desirable to attach to the wafer carrier 10.

Figs. 4 and 5 depict, in cross section, two different embodiments of film member

20 34, each having an inner surface 44 and an outer surface 45. In the embodiment of Fig. 4,
film member 34 is made from a single layer 42 of transparent polymer film material. The
electronically readable indicia 36 are printed with ink on inner surface 44 of layer 42.
When film member 34 is insert molded with enclosure portion 12 as depicted, the indicia

36 are encapsulated between film member 34 and enclosure portion 12, with film member

25 34 forming a protective containment barrier for indicia 36. Specifically, film member 34
inhibits offgassing of any solvents or other undesirable chemicals that may be contained in

the ink used to print indicia 36, and also protects the indicia from physical damage.

The polymer film material used to form layer 42 may be any suitable polymer

composition exhibiting the desired properties of abrasion resistance for protection of the

30  indicia, and relatively low permeability so as to form a barrier to permeation of chemical
contaminants from the indicia. It is currently preferred that layer 42 be made from PEEK,

due to its low permeability, high purity and abrasion resistance, but may also be made
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indicia to be printed on each separate film member 34 in a sequence or array of such film

members. It is currently preferred that the indicia be digitally printed with a digital offset
20  printer such as the Indigo digital offset presses available from Hewlett Packard Company
of Palo Alto, California, USA. These digital offset printers are capable of printing a
different image with each revolution of the offset cylinder. Thus, sequentially coded
indicia, such as sequential barcodes can be printed easily and with the same press as other
non-sequential indicia, such as logos or informational messages. In addition, the indicia
25 may be simultaneously printed in more than one color. Of course, any other suitable
printing method may also be used to form the indicia, including for example conventional

offset printing, screen printing, or other known printing method.

Any suitable ink may be used that will withstand the temperature and shear forces

encountered in the insert molding process without smearing, bleeding or other undesirable

30  distortion of the indicia. One suitable ink material for the purpose that is especially
compatible with the offset printing apparatus described above in the Electrolnk product,

also available from Hewlett Packard Company. This ink is preferred for its temperature
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printing t hese processes are used nks are used that do
not havetettipsrature and forces exerted during the insert moldmg process, and that does not

significantly negatively affect the strength of the bond formed between film member 34
20 and enclosure portion 12. Such materials and processes may include, for example, known
optical coating materials used for scratch resistance, or ultraviolet resistance, and applied

by plasma enhanced chemical vapor deposition processes or the like.

An alternative embodiment of film member 34 is depicted in Fig. 5. In this
embodiment, film member 34 includes a inner layer 46 that may be transparent,

25  translucent, or opaque, and a transparent outer layer 48. Electronically readable indicia 36
may be marked, as described herein above, on the outer surface 50 of inner layer 46 or the

inner surface 52 of outer layer 48. The layers may then be joined together by lamination,
overmolding or any other suitable method to form film member 34. A myriad of film
lamination techniques known to one skilled in the art are envisioned for use with the

30  present invention in this regard. For instance, U.S. Patent Nos. 3,660,200, 4,605,591,
5,194,327, 5,344,703, and 5,811,197 disclose thermoplastic lamination techniques and are
incorporated herein by reference. The indicia are thus encapsulated between inner layer

46 and outer layer 48, with outer layer 48 forming a protective, containment barrier for

9
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envi sioned for use with the 30 present invention in this regard. For

i nstance, U. SgeRRaliBNbnbifhe BnbRRndeP34 % Hepared hs deserib@dt irBddtail Berff af93, and

5,811, 197 di scl ose fher mopl astic | am nation techni ques and are
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36 as bekpd s dépitted inyemmffidtBitosneptibel vivwed Figpl glad 7.nMoléing lapparags

portion 12 as before. As wll be appreciated, this nmulti-Ilayer enbodi nent
of fil megmeralysinghyles femagle member 56, which presents shaping surface 58, and male

member 60, which presents shaping surface 62. Mold cavity 64 is defined between

In

20  shaping surface 58 and shaping surface 62. Male member 58 or female member 56 or

both are movable so as to enable access to the shaping surfaces of each.

Female member 56 has a number of injection channels 66, through which molten
polymer material may be forced into mold cavity 64 during the molding process. In film
insert molding, one or more molding regions 68 are generally defined on a shaping surface

25  of the mold. These molding regions correspond to a target region on a completed wafer
carrier enclosure 12 where it is desired to affix the electronically readable indicia.
Vacuum channels 70, extending through female member 56 from an opening 72 in
shaping surface 58 to an opening 74 on the exterior 76 of the member, may be provided as
a means to temporarily hold a film insert member 34 in place on molding region 68. ‘It

30  will be appreciated that any other suitable method or means may be used to hold film
member 34 in place on molding region 68, including friction, static electricity, or

temporary fasteners.
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the advantage of encapsulating the indicia through a relatively low
tenperature process such as |amnation, thereby inposing |ess demandi ng
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and sha 2. .Mal e .nenber. 58 or fenml e nenber 56 or both are
novabl epélgﬂg Oelg?f]atg‘F‘?l%@?:aé’é’seeﬂWt? omfbgmakl. sur f aces of each. Fenal e

menber 56 has a nunber of injection channels 66, through which nolten
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fil ser.t | di ng, _one or nore nol I ons are
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i ndi B a. PEI/&tchmmammmbblspo‘lﬂneleﬂlogndl ng through femal e menber 56 from an
opening 72 in shaping surface 58 to an openlng 74 on the exterior 76 of

npor hold a fil.minsert
hombor 94 1 n b LB REs TR0 SEIRARRI. i Gl R e any
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Lon 8, including friction, static electricity, or " tenporary
]9 gsrglnglr Wafer & 18 These processgs may mclude additional overmolding processes wherein

the molded enclosure portion 12 may be subjected to additional heating. Co-pending U.S.
20  Patent Application 09/317,989 owned by the present applicant discloses the use of
overmolding to manufacture wafer carriers and is herein incorporated by reference. In
addition, U.S. Patent No. 6,439,984 discloses molding techniques for wafer carriers and is
herein incorporated by reference as well. It will be appreciated that the insert molded film

must be capable of withstanding these possible follow-on processes as well.

25 As will be appreciated, in addition to wafer containers, the film insert molding
apparatus and processes disclosed herein may be used in similar fashion to affix indicia to
any other semiconductor handling articles used in semiconductor processing clean room
environments, such as, for instance, chip handling and matrix trays. Examples of such
chip handling trays are disclosed in U.S. Patent Nos. 5,484,062 and 6,079,565, each of

30  which are hereby fully incorporated herein by reference. Fig. 8 depicts, for exemplary
purposes, a plurality of chip handling trays 80, each having a body portion 82 with a film

member 34 having indicia 36 insert molded therein according to the present invention.
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10 WO 03/ 045673 PCT/ US02/ 37865 In operation, femal e nenber 56 and nal e
menber 60 are separated to provide access to nolding region 68. A vacuum
source i swapplisd t o vacuum channel s 70, and film menber P84/US82/pm863 t i oned
on nol ding region 68 and over openings 72 with substantially aII of

surface 73 i i %E%E eby
held in placgngqgk t gﬂ%%@ﬂﬁﬁ??é%%ﬁ%ﬁﬂéFﬁ <g§5&h na e n%ﬁ %%Hﬁée t hen
posi ti orfecdmt}ne miﬁkbrmssyntlaé attabutee tlmheéofnmdmllsi therefdry, cfeﬁlred)thaeslmopsrdsdmg to

t he forn1 encl sure. 2. A antlt ag% nol ten. pol yner nmaterial 78
suf fici eeﬁ'f IC8’E1% Warhf?ﬁﬁ’?ftscaéaﬂ‘tlsﬁraﬁﬁ BOLTEHEEENSy form encl osure
portion 12, is forced through i njection channels 66 into nold cavity 64.
After the nolten pol ymer material cools and solidifies, femal e nmenber 56
and 10 mal e nenber 60 are separated so that conpleted enclosure portion 12,
with filmmenber 34 insert nolded therein, nay be ejected fromthe nold.
The polynmer material 78 is generally plastic material as is conmmonly used
in nolding parts used in the sem conductor manufacturing industry.
Typically, polyner material 78 is polycarbonate, but may al so be any such
suitable material such PEEK, PI, 15 PEI, or other material or polyner
alloy. After the nolding process described above is conplete, the enclosure
portion 12 my be subjected to additional nolding and assenbly processes
to produce a conpleted wafer carrier 10. These processes may incl ude
addi ti onal overnol ding processes wherein the nolded enclosure portion 12
may be subjected to additional heating. Co-pending U S 20 Patent
Application 09/317,989 owned by the present applicant discloses the use of
overnol ding to manufacture wafer carriers and is herein incorporated by
reference. In addition, U S. Patent No. 6,439,984 discloses nol ding
techniques for wafer carriers and is herein incorporated by reference as
well. It will be appreciated that the insert nolded film nust be capable
of withstanding these possible followon processes as well. 25 As will be
appreciated, in addition to wafer containers, the filminsert nolding

appar atus and processes disclosed herein may be used in simlar fashion to
affix indicia to any other sem conductor handling articles used in

sem conduct or processing clean room environnments, such as, for instance,
chip handling and matrix trays. Exanples of such

12



chip handling trays are disclosed in U S Patent Nos. 5,484,062 and

6, 079, 565, each of 30 which are hereby fully incorporated herein by

r ef er encewOlB45683 depi cts, for exenplary purposes, a pl uralriusy2/s6thi p
handl i ng trays 80, each having a body portion 82 with a film nenber 34
having indicia 36 insert nolded therein according to the present invention.
11 WD 03/ 045673 PCT/ US02/ 37865 The {Jr&ht inventi on may be enbodied in
ot her specific fornms without departing fromthe spirit or essenti al

at tri but g&at Relgekdiand it is, therefore, desired that the present

enbodi mrent be considered in all respects as illustrative and not
restrictive. 12 03/.045 73.PCP&USOZ/ Zfﬁé CLAIMS . What is clained is: 1.
A waf er tont af & SheHHECT 1RYE U REKS] MEreeB S OPERSSsi ng: an encl osure

portion made from pol ynmer material and adapted for holding at |east one
waf er; and a fnlenclpeuteipontiomindés from mdyrderamatetsiang qiaptei dor haiding at (dass
portion being.murked wth the indicia, said filmportion adapted so as to
form a p?%‘?%%?’f’\?@ contai nnent barrier for said indicia. 2. The wafer
container of claiml, wherein said filmportion is transparent pol yner

material and dd&$magortionefiolded bacgiddincReldeYpdandadid Alns PoticRNEdiNs Hiatked
portion, s i ndi.cia, being marked on said inner surface so that said

id
i ndi ci a ‘é(itg s idird ) s B POTiasadenicd spiasip fpon @i natestive ecntainmae kastiere
portion. f3cuid iyl er container of claim2, wherein said inner surface and
said indicia are coated with a |ayer of tenperature and shear resistant
ink. 4. The wafer container of claim1l, wherein said indicia are marked
with tenper at Thewalgicoptaingr of oddimt hrwhdreik. sal filrh @ovtédneis trapspaémgrolpherc| ai m

1, wherej id fi L Qn.d nck: | . ir of | S, a first
Fayer et fhd hadhl Shl AAGCUHITS bl 1aid BpLord borielt Sl ipBirta e
f rom pol yeirg mixiketh omedatd inler safissé @ee saill ihdiciases andphased bbicsy shamigad t o

t he surface of . .
portion and said enclosure portion.

3. The wafer container of claim 2, wherein said inner surface and said indicia are

coated with a layer of temperature and shear resistant ink.

4. The wafer container of claim 1, wherein said indicia are marked with temperature

and shear resistant ink.

5. The wafer container of claim 1, wherein said film portion includes at least a pair of
layers, a first layer having the indicia marked on a surface thereof, a second layer made
from polymer film material, a surface of the second layer being bonded to the surface of
the first layer marked with the indicia so that the indicia are encapsulated between the pair

of layers.

6. The wafer container of claim 5, wherein one of said pair of layers is an inner tie
layer for improving the bond strength between the film portion and the enclosure portion,
wherein the other of said pair of layers is an outer layer, and wherein said tie layer is

disposed between said enclosure portion and the outer layer.

7. The wafer container of claim 1, wherein said film portion is constructed
substantially of a material selected from the group consisting of: polyester, polyimide,

polyether imide, polyetheretherketone, perfluoroalkoxy resin, fluorinated ethylene
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the first layer marked with the indicia so that the indicia are

encapsul ated between the pair of layers. 6. The wafer container of claim
5, whereiwOmm4wf3 said pair of layers is an inner tie | apemr/ser/3isaprovi ng
t he bond strength between the filmportion and the encl osure portion,
wherein h i I S r n in
said ti é)h*@yl/%{re iecrgpgl I sgo}g%@l@é%éna%%? eléng?ﬁlgrgggl iap]glr tﬁ%éo lazg%dg? e&%ﬁt er

| ayer. Zulfdies pobtgrenepmtdgoighenylend sulfidel, wherein said filmportion is
constructed substantially of a material selected fromthe group consisting

of . pol yest erg. p im . PO rqim - P erether ket

perfl uo?éc')al k&hf S%%%rn,cg lﬁlgfié]%t%iea%%etlhy fgﬁgm %y%ﬁbfﬁm&% %ﬁmfﬁ/ 37865
pr opy| erebstapiily oE polypthesethciydtchiecne fl uori de, pol ymet hyl nethacryl ate,

pol yet her sul fone, polystyrene, and pol yphenyl ene sulfide. 8. The wafer

ubstant ai | st ot sl REIELR SR Ao BeBt Wiy PO SIS eadeits 1

wher ei n jgdigial ndicia are electronically readable indicia. 10. The wafer
container of claim9, wherein said electronically readable indicia include

at | east,_one har code. 11. A hod  of .maki ng. er. contain havi:ng

i ndi ci a Har keﬁlet Wélfeéoﬁ?n%?lﬂeér ﬁg:‘aciarlm 80H¥1}ﬁnﬂ’ér&f(ﬁ€¥% PR§2ah rgaﬁlgﬁ sH’?iCIa
por ti onindih@ MatieenEeanrbisi Nng the steps of: formng a filmnenber from
polymer filmmaterial; marking the filmnmenber with indicia; positioning

the fil m nmenber o hapj ng sur.face of nol d; ..and | di_n ol .yner

mat er | allloverA t%ﬂ%‘ﬁaém‘?glw f"&geé CB?ta’tr’r‘FE%ﬁ’()‘Pﬁ 1%4}81%1}%%&?8 Iﬂ'fﬁgeo%e eVah form
sai d enccbﬁt%ﬂfe‘? iR dH ST eddiGsubd Zﬁani&%m@ﬁleﬁﬁmgm?ﬁ%g% fspsgnent |y bonded
with the enclosure portion. 12. The nethod of Claim 11, wherein the film
menber is transparent, wherein the, indjcia are marked on a surface of said

filmmenber, QFEINgRJHE memker ko polymes Sdmymyetizly the fil m menber incl udes
placing the filmnmenber so that the surface nmarked with indicia

marking the film member with indicia;

positioning the film member on a shaping surface of a mold; and

molding polymer material over the shaping surface of the mold and the film
member to form said enclosure portion, the film member being thereby permanently

bonded with the enclosure portion.

12. The method of claim 11, wherein the film member is transparent, wherein the
indicia are marked on a surface of said film member, and wherein the step of positioning
the film member includes placing the film member so that the surface marked with indicia
faces away from the shaping surface and so that the indicia are encapsulated between the

film member and the enclosure portion when the enclosure portion is formed.

13.  The method of claim 11, wherein the film member includes a pair of separate
layers, and wherein the method includes the steps of marking a surface of one of the layers
with the indicia, and bonding the other of the layers to the surface of the layer marked with

the indicia so that the indicia are encapsulated between the pair of separate layers.

14. A system for molding at least a portion of a semiconductor handling article usable
in a clean room environment and marking said article portion with indicia, the system

comprising:
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faces away fromthe shaping surface and so that the indicia are

encapsul ated between the filmnenber and the encl osure portion when the
encl osur ewpespismm i s formed. 13. The nmethod of claim 11, woErson3tshe film
menber includes a pair of separate |ayers, and wherein the nethod includes

: udes a - n the method i nol ude
bondi ng_ the. of Rey o f R BERLRar et IR P T ) Mk IRl Lt "

the indicia so that the indicia are encapsul ated between the pair of
separ at e | ayed Polymer fing ymanelarflsyvingo b inngr surfpes starkedpwithi lodicws the film

senicondgghlEraE@@%&&%m$§#£§§§ﬁ¥%%ghe in a clean room environnent and

mar ki ng sard arti 0 on W i'ndicia, the system conprising: 14 WO
03/ 045673 PCT/ US02/ 37865 a quantity of nol dable polymer material
suf ficient toafmoldnghaitahaving & pgioof iopposablepbhyimg rsuffademnaperabbyr pdsitianablean

i f d with indicia, the fil. | so havi ,_out
sur ace: eufring anr icmy e e shanigs g itTeportgh. Shda et e Lirg s
oper abl yrpasi hdphaidtErectRe 4BE ipdSmeer b nfeditiet Wvitto sutshaBhng alihg @etdugée

portion, one of the shaping surfaces having a region adapted to receive
t he pol ystface jof Wherpolymer ilmimenbertinrrontact yithl the s¢gieth dhe nrodding yoitffagkerof t he

pol ymer f{i nenber. 4 n.cont with the regi t he nmol ding unit further
el vai nipelBAERpats bR feitngihe il ACmbBALR oA RAM difoher BB
a nol t eningé @Meemoldtovityh evhiERdisl tisapdlibher WNArBEMbeNE tn@bwgeﬂ@bmmm is

t hereby permanently bonded wth a surface of the finished article portion
when t heWitBl damriacy aifythsr fipighed jagiicle portion hes, thgnaoldablee polysigr qnatprigh

Syt om of s RAGNACIY S SO0 LR ondEh ph ket P e R Smeb ik titg 1@

pol ynmer imdica.i al and has an inner surface, said indicia being marked on
said inner surface so that said indicia are encapsul ated between said film

portion d saj o) . portion, . 16. e_systen cl.aj wher.ei n
Sai d 11 rmenbly STnandearaf T yprein S, MBF nRRER P arblSHe, g
the i ndi polgmebmsegiabindhsunfliace sulfece odid indisia®bei thaked onese inder enfiel ymer
filmmterial, a surface of the second | ayer being bonded to the surface of
the fir s8o thalwaid indiqiaarcgueapsilated;behyeen saddilimpartiphang spag enclosgreportion.
encapsul at ed between the pair

16.  The system of claim 14, wherein said film member includes at least a pair of

layers, a first layer having the indicia marked on a surface thereof, a second layer made
from polymer film material, a surface of the second layer being bonded to the surface of
the first layer marked with the indicia so that the indicia are encapsulated between the pair

of layers.

!

17.  The system of claim 16, wherein one of said pair of layers is an inner tie layer for
improving the bond strength between the film member and the article portion, wherein the
other of said pair of layers is an outer layer, and wherein said tie layer is disposed between

said article portion and the outer layer.
18.  The system of claim 14, wherein the indicia include electronically readable indicia.

19.  The system of claim 18, wherein the electronic readable indicia include at least one

bar code.

20.  The system of claim 14, wherein the article portion is a portion of a wafer

container.
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of layers. 17. The system of claim 16, wherein one of said pair of |ayers
is an inner tie layer for inproving the bond strength between the film
menber areotol®4zrii cl e portion, wherein the other of sai @#CpaiS02/81863 ayers
is an outer |layer, and wherein said tie |ayer is disposed between said

i cl [ h I . - f .cl aj , [
The i nai &n i AdFoet Sl efhn dhoumPd B R T Sorih S TLAE el "

cl ai m 18trayherein the el ectronic readable indicia include at |east one bar
code. 20. The system of claim 14, wherein the article portion is a portion

of a waf cont ai,ner . .15, WO 03/ 045673. PCT/ US02/ 37865 1. The .syst.em of

ol ai m 14 2yherb 0L PR BOPETS,OT Egieh 3 Tt arg oE el T e

tray. 22hafinpeilé@@nRhblekidaBleindidis dharkyd @heredr, | AR Srticd iS@Rdiag N YkeE

mat eri al handl i ngh‘I havi ng el ectronical ly readabl e indicia marked thereon,
f

each art iPert®n; rerldilasgic apgstien tharkedovith amiqueaelhctpraentlycrepdable dndigiss Keel wit h
uni que el i ’ indicia, the nethod conprising the steps
of : for rrinﬁegﬁd;l&)%n?ﬁ 'rl}/g[tg}gggsﬂfm menbers from polynmer filmmaterial; marking
each fil mnmenber with unique, electronically readable indicia; and

sequenti al | y doindhgg pbuslityeif fidm ingenplears from fodymeraftlin materiel;e by: positioning
one of said plurality of film nenbers on a shaping surface of a nold;

nol di ng poly i . Wals) -ml.-d. the film
Tember t b 1 or BT RS S e i ARR ety ladabie iR, 200
permanently bonded with the plastic portion; and ejecting the nol ded

pl astic porti éeduchBaHy melding epch plpstiqpartivatfirechartidlebyn 22, wherein said
article is a wafer container. 24. The nethod of claim?22, wherein said
article is a ¢bkiHomapdht BYsdid phiraldP of ArABIAHErOén M PidEudtacd 8LSiof; POr tion
of a plastic article for use 1n a sem conductor manufacturing clean room

the article portion being mark w th ingdicia,
pmoldmg polymer maten% over the s ap(ing surface of the mold and the film

7

member to form the plastic portion, the film member being thereby permanently bonded

with the plastic portion; and

ejecting the molded plastic portion from the mold.
23. The method of claim 22, wherein said article is a wafer container.
24.  The method of claim 22, wherein said article is a chip handling tray.

25. A method of molding at least a portion of a plastic article for use in a
semiconductor manufacturing clean room, the article portion being marked with indicia,

the method comprising:

forming a film member from polymer film material, said film member having a

surface;
marking the surface of the film member with indicia;

positioning the film member on a shaping surface of a mold with the surface

marked with the indicia facing away from the shaping surface; and

molding polymer material over the shaping surface of the mold and the film
member to form the article portion, the film member being thereby permanently bonded

with the article portion.
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the nethod conprising: formng a filmmenber frompolyner filmmterial,
said fil mnmenber having a surface; marking the surface of the film nenber
wi th i ndiwDag/ogssitioning the fil mnenber on a shapi ng surCaasows78es nol d
with the surface nmarked with the indicia facing away fromthe shaping

sur face; »and i i i syr.f e nmold
ond the AT m hethafo@ 8 W 25 AR ALorRing BF RO HBRRY W ARE R olyfier
t her eby peatereiemed the barfisbedf the fitm trembar iridcthe inti¢ih inekedltBerd6h.03/ 045673

PCT/ US02/ 37865 26. The nmethod of claim 25, further conprising the step of

bondi ng | ay (o] Yy . rﬂﬂi over tkF urface of the fil nber
and the ?gdi cﬁglen%lregjgg %élra lélg?.s? g n%é%lg%ﬁ%ef Stg al n?pfg‘,’mg &r?@{éﬁve
conpri si rgatinpeovet de saifaepef it fimangniedr a6d theandieahadked thegdont he surface of
the filmnenber and the indicia marked thereon. 28. The nethod of .claim 27,

wher ein e s f .appl yi a,protective coati onpri se | yi a
| ayer of t2|§ t eﬁg‘gr %)[ehhro@ 3%:&5133]%& > ST éﬁ? S?efli’k.(’?%@?f a@foﬁ?giggf%éﬁggm 27,
wher ei n tcbmpab@mpplyiaPPlayber Dteipetaat bNEsiaftdsReint GROPr i ses applying a
| ayer of optical protective material by plasm enhanced chem cal vapor

depositiqn. 30,..,A chip.h in r havjng i ndicia, nmarked thereon .
conpri si %8 o aTthaI}}e%gflt%ggfa}?égg’f‘?’. ‘?’E?]ﬂo%?n‘g?p it @Ph&]ﬂ% aaﬁ@t%ftWFl%aBBgti on
mol ded ORofitisest AFPyiRL A 1a98h ofS é#t‘ijcai pkdRE ARG trh 98ri Dieh N 81086 kS faidel hb e al
indicia, said filmportion adapted So as to formad protective contal nnent

barri er eporglgpasitipmdi ci a. 31. The chip handling tray of claim 30, wherein
said filmportion is transparent polyner material and has an inner surface

di rect | y spondadif 1aabithe AR h0Ria AAKE: ARl drepEiodd mar ked on sai d

inner surface so that said’indicia are encapsul ate en said film
portion and said tray portign. 32. The chip handling tray of claim 31,
wherei n sai d i hiiey PGPR made dioam palymer maicsiak apd e

a film portion molded on said tray portion, said film portion being marked with the
indicia, said film portion adapted so as to form a protective containment barrier for said

indicia.

31.  The chip handling tray of claim 30, wherein said film portion is transparent
polymer material and has an inner surface directly bonded to said tray portion, said indicia
being marked on said inner surface so that said indicia are encapsulated between said film

portion and said tray portion.

32.  The chip handling tray of claim 31, wherein said inner surface and said indicia are

coated with a layer of temperature and shear resistant ink.

33.  The chip handling tray of claim 30, wherein said indicia are marked with

temperature and shear resistant ink.

34.  The chip handling tray of claim 30, wherein said film portion includes at least a
pair of layers, a first layer having the indicia marked on a surface thereof, a second layer
made from polymer film material, a surface of the second layer being bonded to the
surface of the first layer marked with the indicia so that the indicia are encapsulated

between the pair of layers.
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coated with a |ayer of tenperature and shear resistant ink. 33. The chip
handling tray of claim30, wherein said indicia are marked with

t enper at WWe oandseshear resistant ink. 34. The chip handl i n@CTrEg2/af86&1 ai m
30, wherein said filmportion includes at |east a pai r of Iayers a first
llayer hawsng tig chipdh&idinBReaYesF c‘f’érfrnaséﬁ%ﬁe?&f? th%'f%‘ paft o'ifqgﬂ:?éj %}'&é} rmde
frompolymer filmmteria a surface of the secon I ayer bel ng ed t

the sur fiadeyeoffor ieprbyingtthe szed SmgtbdbeWﬁeh thé Elnutirtom asd thehtady pdmﬁonndl CI a
are encapsul at ed ayers 17 WD, O

PCT/ US02 3“?’%%%1 %ﬁl‘epr Sélﬁlu %‘”‘%Eﬁ!ﬂyﬂ%gls (At Loy P 3% er%éi”é tie Ler &% sai d
pair of URpeded bebvedh shilitedy pdriién ARMBE obRF laysPr OVi ng the bond strength

bet ween the filmportion and the tray portion, wherein the other of said
pair of yers,i s,an outer |ayer, and erein sai e layer, is disposed
bet ween é@ &Pﬁfhﬂbrhlap S tiaY 1 Hfeclaim &0 vilirzem sgl ‘%“Hep‘EfﬁP% ih £R85THE r ay
of cl ai ”hl%%tan‘ﬁfﬁﬂ‘i R fteial sb18bB Hon® thd gro%mso&lgfgﬁﬁ g&p&%&ngbﬁ%ﬁaeof a
material selected fromthe group consisting of est pol

pol yet hepolygthde, lnpjdt,yaldhwleqrﬁhﬁﬂketoome pepiéldrbalbmnal licsmy flesimtedf Iauhylerwat ed

ot haor y PAPERREGFUGRER S unBelso Pk cnonmiB FonRHiFengusibs ae.

37. The sgillfghehpaigitimge,tandpoBfphehydéd®saffidewherein the filmportion is
constructed substantially of polyetheretherketone. 38. The chip handling

tray of the indicia | ectronically readabl e |nd|C|a.
39. The gJFn pnhﬁﬁoqhi%g" Q&g dRyce FW}@B% WiBsTEin, thea fi eﬂ’%‘?‘f‘ dhiconstrypted
readabl egig@inGhRy of P HHGBlrdcERR! One bar code. 18

38.  The chip handling tray of claim 30, wherein the indicia are electronically readable

indicia.

39.  The chip handling tray of claim 38, wherein said electronically readable indicia

include at least one bar code.
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