1 AN ELECTROSTATI C SHI ELDI NG LOW

CHARG NG RETAI NI NG MJ STURE BARRI ER FI LM  Background of Invention

El ectrost atWeO 08/67¥di ng fil ns are used to form packages for &Crarsoeug10df
el ectronic conponents. These filns generally protect the conponent from
el ectrostatic fields and gjﬁafsﬁ . giﬁgr has assed el ectronic
conponents have becone i AN ' IQ%IEL IlgpemWstatlc vol t ages
and anperages. In a & LGB A R Bdddne nore
exacting, changes in tol erances caused by corr03| on becorre nore inportant.
For exanple, the read/wite heads of a disc drive fly over magnetically
coat ed sBad(g'mgnddifinvmﬁibnr ead the changes in the magnetic flux as data. As
t he head becones nore sensitive to changes in the magnetic flux, nore data

can be st or edEftrbbieticlilieldinBIRg ate/useld 2o Gorhf pabikh¥é foi A VALY xfasafdhl
repl aci ng i nductive data reading heads with magnetore5| stant (MR) and gi ant

et O S, (DSBS eraf) $58 S8 s B BBl BRODR Vot ©

conducto diele .as co ar nductive heads .
ceruct ur oS R pheth sleppiE BoRBPRALE Vetvge\?@nﬁaﬂqr?aéwgfyeﬁﬂwwwQp«at@estanc
current common angd .unavoi dabl e source of such transient

el ect ri c¥pltagss F%?mP%raE??e Iﬁﬁ%HO%@ﬁPlemS?SaﬁOF eompencHts hesomainose exactingt he
body through triboelectrification. The dynam c rel ease of this stored
char ge t¢hangghindnleranses caysedshy eorthisinnrbecgmeanereamporant. i npr essi ve current
and ener gy | evel s. Discharge fromthe body is sinmulated by a

resi stive/ capBor éxangpleaheead/wiité heads bEaididcatiive fly Wﬁiagﬁéhciﬂﬁ@oé@éw‘?xﬁﬁiﬁ gd
capaci tance equal to 100 picofarads. Such an R/ C network can uce

vol t agesdis@aﬂd?&S%Q&a%éesqg%é’xﬁhé&ﬁc-fﬁﬁctdsr&taOfAMe Iﬁ@%ecﬁﬁl@%?:&@?&%gﬁﬁle'tg

t he resi stance of the device with discharges of only 35 v
i mpor t angieed ﬂﬁh%&ﬁc%&@hle% §ata can be stored on the disc. Recently the disc drive

industry began replacing inductive data reading heads with magnetoresistant (MR) and giant
magnetoresistant (GMR) heads. These heads are many more times sensitive to magnetic flux
than the prior heads. MR/GMR heads utilize thinner conductors and dielectrics as compared
with inductive heads. This structure makes the heads far more sensitive to transient electrical
current.

A common and unavoidable source of such transient electrical current is the human body.
Static charge accumulates on the body through triboelectrification. The dynamic release of this
stored charge through an electrostatic discharge can achieve impressive current and energy
levels. Discharge from the body is simulated by a resistive/capacitive network with a resistance
equal to 1500 ohms and a capacitance equal to 100 picofarads. Such an R/C network can
produce voltages in excess of 15,000 volts. Testing of MR heads shows changes in the

resistance of the device with discharges of only 35 volts. More importantly, the magnetic failure
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2 threshol d has al so been shown to be 35 volts with current at 23
mllianps and energy at .9 nanojoules. Melting or -pitting of the device
| ayers oceyg gig7osgpout 80 volts of discharge. Increased el gidg@bidios
protection of these devices is, therefore, increasingly inportant
Corrosi on of electronic conponents becones increasingly inportant as the
pr oduct thresbelddas alsohkéreshositot el 35marits witir cunshbat 23smiiiampeardosnleyyi afor t ant
with respect to the MR heads. Because MR heads are nore sensitive to

magnet i farojdifes Meltiig or Pitting ofhe abwiselaytre obH\E a8 bbsut 80RRAA BEGiséHag VR head
can be flown closer to the disc, the space needed to store |nfornat|on S

d d
reduce mcﬂéaﬁecﬁd?&ﬁ%sﬁﬁﬁgftggy aﬁ’mgd%g i Si’eﬁﬁ'e Wre%%a%g?g%m ng Because

m croneters t echn vances |stan’ce |

Cocr oasingtyCoREed 8 QF IR, m&ggwﬁv'sg%ﬁé‘ﬁﬁ?eg?%% kb & RS v ch
have clﬁqse ph&éjcal leran%10 I\/Eabl corr05|tgn of el ectronl c
conponehicemesmall Fasigndt partilaripimpartapt withxespeet to thedYfB headse

material is in contact wth. Steps can be taken during manufacturing to
excl udeBogeuesr MR haadoarefmennsengitiyelonagnetiy flix they ¢an ba flowmcleser to thodisv.er |
during transportation, noisture vapor may penetrate the packagi ng.

Si mi | ar Bycamsesthe MR haadcaycbecfiaint ylosdrte theatiso thei spgcd ieededitoudtore infofmatiog is
nmounting of ©* MR/ GR heads to avoid danmage by transient currents from

el ect r ofeliadddC The 3patRM@Eveeh the Woddand theldikefRs bal&s tiemdos efdcrorRrdfASt ati C
electricity, and special attention is focused on control ling the fl ow of

chat ge {eEOBIgR/ @ikt tﬁfsecggtén%e% bedsfiyl HRAGE cob MY ehangMHBOR A

sim.l lar VR h Cept | q ectronic co onent s mJSt .
o iRy Betve Rl o e St H AR AR S8HB0S, IeitctducY

components which have close physical tolerances.

Most corrosion of electronic components is a function of the amount of moisture or water
vapor the material is in contact with. Steps can be taken during manufacturing to exclude water
vapor from the package by introducing dry air. However, during transportation, moisture vapbr
may penetrate the packaging.

Similarly measures are generally observed during the manufacture and mounting of
MR/GR heads to avoid damage by transient currents from electrostatic discharge. All work
surfaces are rendered free of static electricity, and special attention is focused on controlling the
flow of charge from materials of dissimilar resistance. However, MR heads and similarly
susceptible electronic components must be transported. For example, MR heads and assemblies
containing MR heads are typically transported from the place where the head is manufactured to
the place where the head is assembled, and then to the final drive assembly. During transport

MR heads, and other electronic components are exposed to electrostatic discharge and water
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the place -where.the head is assenbled, and then to the final drive
assenbly. During transport * MR heads, and other el ectronic conponents are
exposed toVwWOewEM9dst ati ¢ di scharge and wat er PCT/US99/10103

3 vapor. In order to provide a high | evel of protection, the material

shoul d shield,th oduct, fromel ectrostatic, charge, .av .char ge

orent i ofokotn el ErRoTde 2 LY o iR iondns Bt ¢ihid i At Broduct from
Prior art products do not provide sufficjient electrostatic and npisture

pr ot ect i Ectrastatic obaggeavoig chargeetention, anduprevent waigr vangs frem penetratiop dhe 13,
1987. M. VWiite disclosed an inner | ayer of electrostatic material, a
first nmemateribhyer, a single filmlayer, a second netal |ayer, and a thin
cl ear abrasion resistant |ayer on the outer surface of the filmmaterial.

Thi's nateri al Priesart piodacts dametprovide saffitiént electrbitatic@idhoiture frobetiohe@s t he
metal |ayers nust be extrenely thin, on the order of 2 X 10[err] m

thi ck eaphentVs.d, 6998 I0RERIek 3 MOWHilRich GRbEHENSS FodY. %.’Wmt@?fsﬂow iqﬁ?r

sufficient protection against external voltages In excess of approximately
1, 000 vo L Lcient i e transparent wll
not pr oviaggr %fl ér?f%ﬁt??% ﬁlé hkgérhﬁl’(ra‘rf ‘.&‘%L‘?‘ﬁ%?] Ia&éf agh@%&%kﬁ% %Is ’?‘32@8%% a
metal |ayers, sufficient) Lhin to . be transparent Ls to vapoy, .deposjt such
ot al s ol Clea Ahresorcrestsiant IRyg At ha Sptst RS ob e U EateHak oLhie Fserisl Wgs o
filmlayer as disclosed in Wite is difficult and expensive.

Anot her ~ paaspatenivhincarden foetheimaterinl deibie elear tha mstal daperpmustbeextiemglythinpps the e
barrier and sone electrostatic protection is US Patent No. 4,971, 196

i ssued t ordér bf2MAagsironNothinkizach. 2B etallic ha@tialsDifiths tecleness ate anikis esprokidee
enbodi ments, one of which is particularly relevant. This enbodi ment has
a struct pifficieht profudtibh BEdindt @YRMad volkidley &1 ENCeS 6 appidxiraatelysl,@00 vol@t gched to
an alumnumfoil layer which in turn is attached to a polyester film

| ayer, aBghitiGe méthis 3ARInHS thin to bE RARKaIenY FiIf AGRBvIUE 8 Hifistilebatridr. FRARY,;

and finally a non-conductiVve acrylic type protective |ayer

the practical way to achieve metal layers sufficiently thin to be transparent is to vapor deposit
such metals onto a plastic film. Vapor deposition on two surfaces of a single film layer as
disclosed in White is difficult and expensive.

Another patent which attempts to address the issue of providing a moisture barrier and
some electr_ostatic protection is US Patent No. 4,971,196 issued to Kitamura on November 20,
1990. This patent discloses three embodiments one of which is particularly relevant. This
embodiment has a structure with an inner layer of polyethylene with antistatic attached to an
aluminum foil layer which in turn is attached to a polyester film layer, and then attached to a
conductive carbon loaded plastic layer, and finally a non-conductive acrylic type protective layer
over the carbon conductive layer. This material suffers from several problems. While the
aluminum foil and polymeric layer will provide a limited moisture barrier and electrostatic

shielding, the outer polymer layers will retain charge. This charge retention may lead to

This Sheet Has Been Replaced

3 [R

SUBSTITUTE SHEET (RULE 26)



over the carbon conductive layer. This material suffers from several

probl ens. Wiile the al um num foil and polyneric .layer will provide a -
limted my,ghsgRoparrier and el ectrostatic shiel di ng, the10iddafoRR! YTEr -
| ayers will retain charge. This charge retention may lead to

4 el ectrostatic discharges which will danmage the conponent inside the
packagi elgpctubsiatic diechacgespdnenwill damagrihie dorhpoment inside dlokpegkagifgiwhir tieor e,
because the noisture and electrostatic protectionis in a single |ayer,

any punebmpéstent f§ refioved frofi e pidkagpe.S Fatthefire Begaise thdibistudy fid edthostatic
conprom se the protection. In addition, netal foils are nore expensive than

met al | i aefectidnliy P4 %gﬁﬁ%eﬁraﬁygﬁﬁ&ufys: f SihfotkS, ah@ oftiRPSthail def%tsr{ﬁhys Bger will
| nventi on ~ The present Invention addresses the deficrencres in
ot st ur SomBidmisy eRRNERI 18 adaikioh Tl loh ofe it XBinaficifig Sptafitaeh P00, o
the film_This | gw chargg: ehai ing filmpmaterial has dual noi st ure

bar ri er BORWHKTS, 2n Bres‘BP’i?éﬁ u G%Fmgﬁ%lt ic shields. These noisture barriers

are created by polyneric noisture barriers or by nmetal foil. In the
pr ef er r SHMIABOHP entione first noi sture barrier is a polyneric noisture
barrier. A polyner, preferably polyester, pol ypropyl ene, nylon or

pol yet hyl ene The pussent iasention wipclr 4dds¢ssescthe defidiencidshin tHe prixir artdlyqirbviditgg a film
surface. Metallization is by vapor depositing a |layer of nmetal on the

pol ymer havifig eRedllent el&dtfodtitib afd mbikturd®hiier pfopitads evhilenst Aktdiiing ¢Hargh 8h to Ul d
be steel, gold or copper. The first pol yneric noisture barrier is

attache f@@ﬁ epth; Gl -S S ' I g{gﬁ',&{]}, ‘]

pref er agﬁ&ga yet W’eﬁg@@%‘g@% ogyl en olrﬂﬁ%géségfi%ngglmy ret aar?éll."é a%tialesO

| ayer of_an adhesi ve. . or Ql. v:ner [ h.the first

ol yrer Pa 4Bl sl TRendi Bl blfftis 38 YRR bY pRVHRAY ldiiute dylers
pol yner. The use _?f a_heat_ se Iag)le ol r.allows the . filmtqg be, heat
Seal ed ©6bY msslfioils by the REptarmdambodipEn e firss moishe baies 5 4 RplRERS Figfsture
A second polyneric noisture barrier simlar to the first is then attached
to the bamisr. A polyngypreferablypelygster, palvprapyleng, pylen orpalycthylens isusediang an
adhesi ve or a possible polyethyl ene or ot her polyner nay be used to

attach tppoi stetctyre forfirstinoetalijized snrfaceaMetallization ishy wapondepopiting adayer of

metal on the polymeric support structure. The met;ll is preferably aluminum, but could be steel,
gold or copper. The first polymeric moisture barrier is attached to a heat sealable static
dissipative polymer which is, preferably polyethylene or polypropylene or possibly polyurethane.
A tie layer of an adhesive, or a polymer may be used to attach the first polymeric moisture
barrier to the heat sealable static dissipative polymer. The use of a heat sealable polymer allows
the film to be heat sealed to itself, forming a bag, envelope, or the packaging material.

A second polymeric moisture barrier similar to the first is then attached to the first
polymeric moisture barrier. A tie layer of preferably an adhesive or a possible polyethylene or
other polymer may be used to attach the first polymeric moisture barrier to the second polymeric

moisture barrier. The adhesive is preferably a solvent born polyurethane base. The first
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noi sture harrier. The adhesive is preferably a solvent born pol yurethane
base. The first : 5

nmetal | i zed veood/enoes of the second netallized pol ymer faces awpgr/tissmoidie
first polynmeric noisture barrier. A low charge-retaining coating is placed
over the netallized surface of the second netailized pol yneric noisture
barrier. 178d sustans of the seend wetallized polyanerifaces awaydrom the finstpolymeric
conductivity of between 10[err] and 10[err] Sienens, preferably 10[err]

Si emens. mpjsape bagrier.f Allnw changerretaining coating is plapettreagdheinetzllizod surfaceroftient s,
the first and second polyneric noisture barriers act as faraday cages

pr ot ect i segondmetaliéazt polymericaheisturebirsiet. CThe soabing gad thehaetaltided haf@e together
retaining coating in contact with the netallized surface of the second

met al | i zmemc&oyxaeaivqtyrmibjefwgeﬁ 1_béra|ha Q0" e 9 efs, ifrferdbie | PRSHARGS m%hfpﬁ-wlﬂn

not retain charge, but will quickly bleed any charge fromthe bag. e two

pol yner | i i g , . I°. .

Componeni 2l ifdelcieicotiShic ARlgRbhiE hd RIEME R BURERE Hsnge

In the sgcand eferred enbodinment, a heat, seal able statj c.di ssipative

pol ymor . HPERPLE ray §ea prfeins comORauA Bt osi oA chares TaF S charge

pol ymer, preferably a biaxly, oriented nél on. This puncture resistant

pol yner Edaiping cgang igicentast with theymetallized surfaceaf the secondyaetallized splymericy

stable dielectric is attached to a nmetal foil using a tie |ayer of

pr ef er abmpisture bagier epsiry thahthe packagthtselfwtibiinof idin charge, bus wilk géieklyihleedamy

alum num foil approximately 9 X 10[err] mm (0. 00035 i nches) thick. A second

ti e | ayethdrge frofyfthé sirfaceaf tidags iThe tivo polymidric RbisturéBarsibtslEnib floistere Wi th a

first netallized surface and a second nonnetal | i zed surface. This second

nonmet al trad@slsfon bR AL chiBorts/pYBEdGn PREIGE AR frdf thik Tndtéiaf BRI roMidd)

the second tie |ayer. e first netallized Surface of the polyneric

noi sture barri j N ' - The.: f i I'1ized
h?g'xgl@géonﬁ. ﬂr%g@%ggdﬁnﬁhﬂsrl Hegt %Q?A{l])g]ﬁqatm &%éé%xé/? &Jg ef

surface of the Meri‘c nol s parrier an oW C aining
coating together haye.conducti Vi bet ween 1 rr to 1 rr] . Si emens and
pref er gbp Tagllgrgplpycé}yémgdg gt%acheé{ a punc resm?in polYmer, prePcLﬁalyLblax y oruzn’cec{|

nylon. This puncture resistant polymer serves as a dimensionally stable dielectric. The

dimensionally stable dielectric is attached to a metal foil using a tie layer of preferably hot melt
polyethylene. The metal foil layer is preferably an aluminum foil approximately .00035 inches
thick. A second tie layer, preferably an adhesive to a polymeric moisture barrier with a first
metallized surface and a second nonmetallized surface. This second nonmetallized surface of the
polymeric moisture barrier is in contact with the second tie layer. The first metallized surface of
the polymeric moisture barrier has a low charge-retaining coating. The first metallized surface
of the polymeric moisture barrier and the low charge-retaining coating together have

conductivity between 10” to 10" Siemens and preferably 10 Siemens.
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6 In the third preferred enbodi nent a heat seal able static

di ssipative polyner is attached to a first polymeric ni sture barrier
simlar inyg@hedediCtion to the polyneric noisture barriers A6 nofos " St
enbodi ment. The polymeric noisture barrier is attached to a dinensionally
stable dielectric olymer by a first tie |layer preferably an adhesive. The
punct ure resinthg hhirtgpltei&rmd dmsbquliméntradisiatseakably staticydissipative pdlymer isattadisdto

nyl on serves as a dinensionally stable dielectric. A second tie |ayer,

agai n padirstipalymyerieahoisturd bareikysitnlilyt imconstouttion os tietyolyrericmibizairy Barrie of 4ed
to attach the dinensionally stable dielectric polymer to a netal foil

| ayer. TR efiBbdinen®i Thd golpﬁ;%ﬁe hﬂmture@am&wmcuéa food &méa%amy%ib% Jie 1§

10[err] mm (0.00035 incheS) thick. This foil layer serves as’the secon
t t {
oot PO Ay 1888 B R EEAT Moo -

of this nt|o A |l ow har e retaini coat | ced over the foil.
The coaf PRFDASRETS AVIoR TR S5t aagaﬁﬁa%oeeﬁﬂa@ﬁﬁedl«%ﬁaaf dhserend e
10[err] . to 10 err]. Sienens, preferably 10[ err}y Sienens.. Al three

embodi mAYEs ag%wm’@rahly hot melt Redysthdeney pukroseib 2 adhetiveisaised foatigelthec

shiel ding, and a | ow charge-retaining surface. Brief Description of the
Dr awi ngdimensionally stablgidigledtris polymentoca metal fdllayern hewmatad foil is preferabiy an

enbodi nent of this invention. Fig. 2 shows a cross-sectional

vi ew of aliftimar deihgpprotiacitdli (00005 indhesthicky €THis foil. layer serves as the Eeddnd Zaoidt@es a
cross-sectional view of the third enbodi ment of this invention.

Fig. 4 pheis p?oﬁ&éslaafaf Y@ﬁ'gét@%réﬁﬂééle&iﬁ%%b%&ctﬁn dfitopoRRpladdd inside

Detai |l ed Description of Dr awi ng An el ectrostatlc protective

b t h
"ong beh iR Bingtrate Bl 68 biybe G2 ilnbh, Ko Uhacht ReiihirgdBtng i blackd "¢
gﬂgxgreg\?)!véﬁge gnlo OVI tguﬂ a.r,,dcf gtégegﬁerthav?)g ect | Ocﬂictl 8@%“’? Eﬁ‘ e@[har ge,
corrosi E]émelxles,ep%g era%& at € sterxlllme%lsdATlgﬂ'xIelclem nﬁm?énltsa;l)m{ndefngo?slmeue%m){erlfasf&gctlon,

high electric static shielding, and a low charge-retaining surface.

Brief Description of the Drawings

Fig. 1 shows a cross-sectional view of the first embodiment of this invention.

Fig. 2 shows a cross-sectional view of the second embodiment of this invention.

Fig. 3 shows a cross-sectional view of the third embodiment of this invention.

Fig. 4 shows a variation on the first embodiment of this invention.
Detailed Description of the Drawing

An electrostatic protective barrier film that will not retain charge on the surface of the
film has long been needed by the market place. The ideal film is; relatively inexpensive,
provides electrostatic protection, does not retain charge, and provides a barrier to moisture

penetration in order to prevent corrosion . Electrostatic shielding film material is frequently used
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7 to for.m bags, envel opes, and ot her packages. These packages are
typically heat sealed to thenselves. Therefore, the ideal filmmateri al
for this puWvpd#7994 heat seal able to itself. The pr epemtusosryans i on
sol ves these problens and others by providing electrostatic shielding and

moi sture protection for corrogion protection wi,th a | ow,charge-retaining
sur f ace. tg%?]‘%negar%?b?ﬂvie&?efxsa@go o BYagE, %pgm?%ﬂaﬁ%?%ﬂﬂ%%Wer as
t he base J ayer for . the film, erial.. This heat sealable static

di ssi pat i%&?w&heﬁ?m%@ﬁh%@# PQYGWSW9 ishrakseglahle tontselsr i al
made fromthe film This heat seal able static dissipative polynmer allows
charge to bl eckhe presentimvertjoncsolies these prablemsiandethers byiprovyiding alpctrostatis er i al |
and is resistant to triboelectrification which mght occur when the

conponentshieddipg andthoistsrie peotedtipnforsansionprotctionvithedbwtherge detaminAdhirige.
material is attached to a first noisture barrier which is either a

pol yner i cTHedhvéntion \Wsédh heut Edalable ﬁa}@(gikéigﬁﬂle%uﬁﬁ&eas%@bﬁe $8PRA the film
oll.

nonnmetal li zed surface or is a neta The Tirst noisture barrier is

attached S | -Ldeer. Whi | S.,:8i | vnerd c_noisture

par 1 or e FEBHea Rale Sa A v Bofndr Sl elihe T oty Toraetie.
or is a al. .foil .. A diglectt.i ol r s rates the foil or petallized

| ayers. [ﬁ%te%ﬂ#ei from tlgqﬁlphg‘tluaﬁeaﬁ ﬁ%ﬁgﬁs F?ﬁg a}Sélpéﬂ ymerallows gharge te pleed

foil serveﬁs s noisture barrier, and also acts as faraday cage to

el ect ri c A 9f anyfomnongatiplaced insidethe nackaginganaterial; ansh s gesistant o wibgelettrification

external influences. The netallized |ayers or the foil is sufficiently

t hi ck to vteh mightageunwhentbe cergponent’s placedinsiRledbOpackhges . ThiThens eedlabler s may

be repeated for additional protection. The top netallization |ayer or netal
foil is dissimtiednbayertal isattachedrtg a-firsttrasistungbatiaf whigh iséitter R polyRekie talfer with

netallization or netal foil |layer below fromnicks and scratches, and al so

al | ows anyfiktaealizeh isGHad@nd Akt chdtdnaidtdlifedautBse or 8 h MetdiFoil. THY Bfstt ©

bl eed away preventing any el ectrostati c danage to conponents from charge

e R SRt A Wi P s BB
barrier with a first metallized surface and a second nonmetallized surface, or is a metal foil. A
dielectric polymer separates the foil or metallized layers. The metallized surface of the
polymeric support layer or metal foil serve as moisture barriers, and also act as faraday cages to
electrically isolate material placed in the interior of a package from external influences. The
metallized layers or the foil is sufficiently thick to protect against voltages of up to 12,000 volts.
These layers may be repeated for additional protection. The top metallization layer or metal foil
is covered by a low charge-retaining coating. This protects the metallization or metal foil layer
below from nicks and scratches, and also allows any charge which may build up on the outer
metal foil layer to bleed away preventing any electrostatic damage to components from charge

retained on the surface of the package. This invention is best understood and described by the

three embodiments discussed below.
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8 The First Enbodi nent The first enmbodinment is illustrated in
Figures and 1 and 4. In the first enbodi nent a heat static dissipative
seal abl e RpHYHBIsed forms the base layer of this film - mat egdplicoghlyidss this
heat seal able static dissipative polyner | when used in packaglng

material that will be oriented toward the inside of the packaging materi al
and w | ITHeFirst Embodinaetit Wit h t he el ectroni ¢ conponent bei ng protected.
This static heat seal able di ssipative polyner | is preferably

pol yet hyl ene THe fsterhtbbdikORiSillutrated LEF |la%d 3 dhdWMin B firldt EmGRIARAT ] Hdat Y

of between 10[err] Sienens and 10[err] Sienens. The heat seal able static

di ssi patg |43 . PRl The

ool yrer e SAUPHHCE echidBR i £ focl OB AR Bl BOH MAISRL 0 tident car 1
| oadi ng t o] y.mer Wi Lh hydrpscopi ¢ surfactants or. ioni.c conpounds own
neant  staleuB Sl Blssibalveporgher EPASE uediniparCigiit Binl il o izl tamped e
products from conpani es such as 3M Dupont, or Dow  Chem cal. These

mat er i all@sigs of the packagingmeaterial and isipcontactwith theslertioniscomponentayRich isani nes,
or tertiary am des. The heat seal able static dissipative pol yner
1 is attpuethetad.t Thia sfatic icatsealgble dissipative polymer bas prieferably pglyethyiene bfigmr 23.
The first tie layer is preferably an adhesive such as a pol yurethane based
adhesi vehickusss baty preferablp at6 mmi with alcynahictivitylof detweeh Y61 Bichreneand e iSi¢méns.
polyneric noisture barrier 2 has a first netallized surface 5 and a second

nonnet alheZRek stilabRGeatR -diskipativool 1 byt 16 bd oiyprsp}mlmeéﬂ polyREBAMY. €The

ba{rier is preferably polyester, but may be another ‘polymer 'such as
bt ot oo is B Sty HEBu 8 by bRy T Rolopelieafi 165 he BEN oY

away from,the, static i.ssi pative heat seal abl e lvper, 1. The two
o' 2t Ty oSOt e ARt Beonic oty Sup i o i ASAE T g 5 Pt
first polyneric noisture barrier é is preferably a vap(l)vrI ISeposi ted
al umi nuAUMbsT pheameretsialily avarablg Rroducth fram casppsmies shihcaseiM, Laypapt or Bewd or
silver may be used. Sputter coating . .

Chemical. These materials are often quaternary ammonium salt compounds, tertiary amines or

tertiary amides.

The heat sealable static dissipative polymer 1 is attached to a first polymeric moisture
barrier 2 by a tie layer 23. The first tie layer is preferably an adhesive such as a polyurethane
based adhesive, but may be a hot melt polymer such as polyethylene. The first polymeric
moisture barrier 2 has a first metallized surface 5 and a second nonmetallized surface 6. The
polymer in the first polymeric moisture barrier is preferably polyester, but may be another
polymer such as polypropylene, polyethylene, or nylon. The metallized surface 5 may be
oriented either toward the static dissipative heat sealable polymer 1 or away from the static
dissipative heat sealable polymer 1. The two orientations are shown in Fig. 1, and Fig. 4. The
metallization on the first polymeric moisture barrier 2 is preferably a vapor deposited aluminum,

although other metals such as copper, nickel, steel, gold or silver may be used. Sputter coating
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9 coul d, al so be used instead of vapor deposition. Sufficient
netallization should be |ai-d down to keep water vapor perneation to |ess
than 6 X 1ofocetorep9sgr ans per njerr] (0.04 grans per 100 sq.i n.PCTHR9/26103 s,
Alumiumis peferably used to netallize because of its expense and handling

characteristics. If alumiumis sed,, th hj ckness. of, t he | num on the
l st o Caabeatied instond of vapmrdipention. Suftigispbmeraligtion Shoufe el dosen to
thick, preferably range is 290. Wien forned into a.package this first

pol ynmer i &eemWater uaporipgrmeationdo jnssthane84 gramspgrid(0 sthde- psr &6 bex: i Alymdmmmp dment s
pl aced inside from electrostatic discharges. The first polyneric
nmoi st ur e poefenablyrusd it matallized datcause af e expedsqarid/imandiing nirarsdtenisichalfralehinum3
by a second tie |ayer 24. The second tie layer 24 is preferably an adhesive

such as usél)kherhRikheo s Admasling oh VR filbtinetHized Sufaded isiRivweeRQ7H iR 40 UCH

as pol yet hyl ene. The second pol ymeric noisture barrier 3 has a first
metalliz g';&g n | 4.1 : : d

pol ymer i %&#@%ﬁ?}gdﬁ rrlreaf%l}gl%ﬁgggi%'gl yﬁ@nfo@%g?ﬂ?%ﬁ@gagﬁt]}ésﬁgg po ?/meri C
nmoi sture__ .barr,er and.jmade. of, sim | ar terials. Aifhough. the first and
second pé'l’%}ﬂgﬁbcarﬂffi ?’i??'lé{;‘g ag‘glaf@ye?ageggﬁ?cgpngézu HpgRenss pffﬁ#g’l’@ﬁ Gt erial s,
for ease '&n manuf acturing and construction, the two materials in the

pr ef er r e FIEHBYANGEISENAEES- t he sane. The first netallized surface 8 of the
second polyneric noisture barrier 3 is oriented away fromthe heat seal able
static di ssi pakhedist polymetis meisture hadtier usattachedito awdcpnd pelymeric moistutedarrier
surface of any package nmade fromthe film material. In this first

pr ef er r ed nbsatond 6t layer 24v Thesaend te &iyer 24jisqueferably 4n adheatveandhest t 0 t he
first netallized surface 8 of the second polyneric noisture barrier 3. This

| ow char gRiyueétBandt B¥8ed adheSR8] bt Snay HeSa Kbt RlPBymersueh ak ?m@eﬂmeﬁa.r by skQsed

acrylic. O 'her polyners such as pol yur et hane, pol yet hyl ene or

pol yprop erfO HeR B Bikst QRBALA U héh SScoliB tallizel SG%ade”
| oad the%r?o ymer sbggg bas isjlslh\(‘?:’er ;ﬁgséopper, r?et gf@gtﬁgﬁe, gt a%ﬁ{ﬁggglﬁ%er,a&e
DuPont ZQi

has a condu °?ir$]’??‘§ﬁ %ql%gqé %?%#%%ﬁeg#éigﬁﬁfﬂ S}U%inﬂ"i’ P‘ch%%gtip% é“%flgggmfg

barrier 2 and made of similar materials. Although the first and second polymeric moisture

barriers could be made of different materials, for ease and manufacturing and construction, the
two materials in the preferred embodiment are the same. The first metallized surface 8 of the
second polymeric moisture barrier 3 is oriented away from the heat sealable static dissipative
polymer 1 and toward what will become the outer surface of any package made from the film
material. In this first preferred embodiment a low charge retaining coating 4 is attached to the
first metallized surface 8 of the second polymeric moisture barrier 3. This low charge-retaining
coating 4 is a polymer, a preferably carbon loaded acrylic. Other polymers such as
polyurethane, polyethylene, polypropylene could be used. Other conductive particles may be
used to load the polymers such as silver, copper, metal flake, stainless fiber, DuPont Zelic and

the like. The low charge-retaining coating preferably has a conductivity of 1 x 10”7 Siemens but

This Sheet Has Been R

9 T

SUBSTITUTE SHEET (RULE 26)



10 . may range between 1 x 10[err] and 10[err] Sienens. The second |,

pol yneric noisture barrier 3 acts as both a noisture barrier, and as a

f ar aday c&g&b }6%)99rot ect conponents placed beneath the nmat epiplusodifofd®

el ectrost 30U &char ge. The |l ow charge-retaining coating 4 -allows any
charge which may build on the material to bleed off slowy into the

sur r ounsiaygngebetivearrtkt 10 nd 1 ©NSizhmngeThe seebad polymetio atdistoredlasierragtsiades a
physi cal protection to prevent holes or other damage to the first

met al | ivpda fbidtie Dattier] anid @ sSfafRY cf t PRstedt cORipshttiteplaced beneatB thelifterial
conbi ned conductivity of the |low charge retaining coating and the first

metal | i I Desibdif i s Sin 14 ] to
10[ err ]E@F Sﬁ{ﬁé&%‘?"e‘%ﬁ‘{%@p‘y [ Ee]ﬁc']hﬁré enens. §c&ﬁi}1% g e%lg ‘(;:dg %ﬂp E%ggﬂnh%c ﬁtn%{)I

In the,secon refer e i t, dlLlustr LN,:Fl at

seal b W0 e malgril FrhiERRE vt toe o R it ke Poe Bl taer
stable layer of dielectric polyner, 12 referably by a tje lLayer 13. The
tie |ayetainng coating ajsgpEpyigesa Wl%ﬂotﬁsﬁpw Ww‘éﬁ 90%5 pr Hﬁﬁr %X%ﬁ? to 8t ve.
The heat seal able static dissipative polyner 14 has a preferred
conductretalliged surface 8 af sheysecond palymerit moaistuigbarriqr 3 Thecambingdicongdnstiyiteef i s
preferably a polyethylene rendered | ow charging by topically coating or

vol urretthé kad thargorehiniag \soitingyndrthe fiog metallizddsatface of the polymieric owigtunerbadsrier
known as antistats simlar to those listed in the first enbodi ment. These
mat er i gk ShehslCRY? th 10DV SieRfehs bfdférably0 *isyeriddsowi ng any charge which may be
generated to be redistributed. The di nensionally stable dielectric

pol yrer ' ) bi axl y-oriented nyl on, Tyvek, or polyester. In
turn it ]}éeg?‘fog{cdﬁ%%i’tggi%e@econd tie layer 11 which again is preferably a

h It polyethyl ene b | d b v ene,
Pol yur ot hana bt SHPRE BT el HlsRURERLMEpc™ Rheat NP BUNETT, i

first tcliigshl::t%g rpolly::)r’xertl(i%se ;t?aecileﬂc;t ;] di%ﬂe%sigg:ﬂf)} s%tﬁe {ag'scrl gft cﬁ&tecu'ic polymer 12

preferably by a tie layer 13. The tie layer 13 is preferably a hot melt polyethylene but may be an
adhesive. The heat sealable static dissipative polymer 14 has a preferred conductivity in the
range of 107 to 107'° Siemens. This polymer is preferably a polyethylene rendered low charging
by topically coating or volumetrically loading with hydroscopic surfactants or ionic compounds
known as antistats similar to those listed in the first embodiment. These materials reduce
triboelectrification by allowing any charge which may be generated to be redistributed.

The dimensionally stable dielectric polymer 12 is preferably a biaxly-oriented nylon,
Tyvek, or polyester. In turn it is attached to a second tie layer 11 which again is preferably a hot
melt polyethylene but could be an adhesive layer. Polyethylene, Polyurethane acrylic polymer
may also be used for the tie layer. The first tie layer 13, together with the puncture resistant
polymer 12, and the second tie layer also serves as a dielectric to electrically isolate the package

interior from current produced by an electrostatic discharge. The second tie layer attaches the

—
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pol ymer 12, and the second tie |layer also serve as a dielectric to

electrically isolate the package interior fromcurrent produced by an
el ect r ost aw@oalé?mehar.ge. The second tie |ayer attaches the PCT/US99/10103
11 dinmensionally stable dielectric polyner 12 to a netal foil 10. The

metal foi). 10.is.prefer .alumn but . CO .. 9al d, steel,
okel  odimnaaue felalicharind B o2 medhiakh oo BBl 138 hressinbly
10[err] and 13 X 10[err] preferably 9 X 10[err] mn (0.0002 and 0.0005

pr ef er ab|3UMINGTH byt M3y be of coppse gets{ steek, sigkehor silver; ckhig metal foif 10 bas aihicknesse
barrier, and provides electrostatic protection of conponents placed inside
of packagifibgtweene00020andt.0R0S preferablly 109035 inchesit Theumetal foil 10 servisas theet fist f o |
10 is attached with a third tie layer 25 to a polyneric noisture barrier

31.  The mdistule bareiet, ayid proviids 2lepfredt@icproyection af bemportentsPlicedisidioffhaiRiging
melt pol yner such as polyethylene. The polyneric noisture barrier 31 has a

first metghdd #64 B EIAGE taSind8Hiod, second nonnetal | ized surface 32. The
second nonnetal i zed surface 32 of the polymeric noisture barrier 31 is in

contact with t hj A€ | r .2 The .f.irst t.al | ] urface 33 .0f_ fhe
pol yneric noi s'flﬁer'&w{?;?oﬁf L(fng%Xcﬁlgd [ thc% gctfc 1§Y ?r$53|a3® (o %rfcgrh()f?@f%gﬁpﬁﬁﬁ'
coating The .pol.yneri ¢ I sture harriey 31 is of the sgnme construction
207t he oD e Y 2 tePipra I S adhiesiya, butdray Bod hot s BVBEEBRR N The

| ow charge retaining coating 9 is the same construction as the | ow charge

r et ai ni ngpPdyribylaee. ATk palymmen¢ moistuserbariensd hihas a fast meniallired-supfaea3 and 4 sacond
netallized surface 33 of the polyneric noisture barrier 31 has a surface
conduct i vidnynetdllibet suefave 32| Fhe ecamdindriifetallizedswfare 32 Of thepolymeridangish2g er r |
Si enens. The Third Enbodi nment The third enbodi ment of this

i nvent i orbdrfied 31 id$h tortadt with the Ghifdeticdlaydd 5. ER firsmkfllized sirfiice @3 of the

di ssipative polynmer 21 is attached using a first tie layer 20 to a

pol ymer i cpdiinafit! ifdidire vafifer 32 is in contact with a low charge retaining coating 9. The polymeric
moisture barfier 31 is of the same construction as the polymeric moisture barriers 2 and 3 of the
first c;mbodiment. The low charge retaining coating 9 is the same construction as the low charge
retaining coating 4 of the first embodiment, and together with the first metallized surface 33 of
the polymeric moisture imricr 31 has a surface conductivity of between 10 and 10°'° Siemens,
preferably 107 Siemens.
The Third Embodiment

The third embodiment of this invention is illustrated in Figure 3. The heat sealable static

dissipative polymer 21 is attached using a first tie layer 20 to a polymeric moisture barrier 22.
This polymeric moisture barrier 22 has a first metallized surface 35 and a second nonmetallized
surface34. A second tie layer 20 attaches a dimensionally stable polymer 36 to the polymeric

moisture barrier 22. A third tie layer 18 attaches the dimensionally stable polymer 36 to a metal

foil 19. The polymeric moisture barrier 22 is similar in construction to the polymeric moisture
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This polynmeric noisture barrier 22 has a first netallized surface 35 and a

second nonnetal |ized surface 34. A second tie layer 20 attaches a
di mensi ongyd ¥o |l e polynmer 36 to the polyneric noi St WeghdohbRRs 22 A
third tie%*age@tg attaches the dinensionally stable polymer 36 to a netal

foil 19. The polyneric noisture barrier 22 is simlar in construction to
t he pol pawier 2 amdidsdfithefirst embodiment. The tie layers are similar in construction to the other tie
12 barrier 2 and 3 of the first enbodinent. The tie layers are simlar in

const r utdyletsintthistifventibh.eThé inetal FAV 9 & similadinohfMeton the fiveal T8 b of id 19
is simlar in construction to the netal foil 10 of the second enbodi nent.

A | ow Chaioaf efftiodiminig A%@tdé@@hl%gjrﬁxgin?n %g I‘BF{anltaI;é?g‘%\}Eﬁ i lm if‘tog%%-o THae

| ow charge retaining coatin s a ctiv err [err]

5 oo o PLALRE kb hSR) 15 BRI JOB AN SRR ARPTE O,
OO e e e SO A 07 o e o™

oY retaining
preferably 10[err] Sienens. Wi l e three enbodi nents are set forth
aboveot ﬁ@%tmza‘{ ohithe Sisst embedimenti Fhemstal filit9 andjlopagbargegetnining edaingdsrit of
this invention. Afilmnmaterial according to the invention will have a

| ow r at éogethenhibes a marfaze comiuetivity ofbetweers 507 imhl (87 Siethefsepreferaplya b6 Siemenker r |
(0.02 grans per 100 sq.in.) per 24 hrs when tested in accordance with
ASTM F- 1249, Wihile {hsed diicdiés hre seOfpthiabbe€othkit Varialibhsar8pdséible witheud i | m

material of this invention, when forned into a package wll provide

el ectr Oagﬁi\;{gf% BBk gt bMhiGRAVRBRAN IS fikh REfdial ARbAfinStéGHe W lee héve a

wi t hst an ages In excess of 12,000 volts.

o O i o S ol A e SRS SR,
e A R R LR LNV

be limted to the details given herein. . . . i
81705. The film material of this invention, when formed into a package will provide

-~

electrostatic shielding for components placed inside such packaging to withstand voltages in
excess of 12,000 volts.

It will be understood that the inventions may be embodied in other specific forms without
departing from the spirit or central characteristics thereof. The present examples and
embodiments are to be considered in all respects illustrative and not restrictive, and the

inventions are not to be limited to the details given herein.
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13 Il daim 1. Alow charge retaining filmmaterial for
packagi ng t hat protects items from electrostatic discharge and from

noi st ure cswusenb7em@r r osi on said material conprising: ROT/US2940193 at
seal abl e static dissipative PRLYIEE ias Been Replacel?) a first noisture barrier
attached to the heat seal able I ve pol yner; c) a
second noi sture barrier attach Il’:ﬂlﬂ noi sture barrier; and

d) a | ow charge retaining c to .t-he second noi sture

barri er. I Claim: 2. Alow charge retaini ng f| | mmaterial for packagi ng that
protects itens from electrostatic discharge and from noi sture caused
corrosi on, saild Ad¢wcchaige cetaipingsfilngmaterial for packaging that prpteatshtenis feomal abl e
static dissipative pol yner; b) a first polymeric noisture

barrier settodatid disdhargtanl! frote thoistifeaabsedtdmosion Gaiddnaterial co gnﬁﬁ gnetal |ized
surface, said first polyneric noisture barrier being attached to said heat

seal able statist di tiehAlchMBIcNRBEsigivE pblyhal; L1 e Taver

c) a second polyneric noisture barrier irst nmetallized surface and

d J f
b ara cectrd ™ VORPASRRSE S A AR o
t {
7" Dol YTerLe LSt BT, St SRR RN 21 e cce

of said second netal |ized polymeric noisture barrier.
3. A material ds i nlowshege refaining epating attached ty the speondrmeisivesbareer.

2. A low charge retaining film material for packaging that protects items from
electrostatic discharge and from moisture caused corrosion, said material comprising:

a) a heat sealable static dissipative polymer;

b) a first polymeric moisture barrier with a first metallized surface and a second
nonmetallized surface, said first polymeric moisture barrier being attached to said heat
sealable static dissipative polymer by a first tie layer;

c) a second polymeric moisture barrier with a first metallized surface and a
second nonmetallized surface 1 said second nonmetallized surface of said second
polymeric moisture barrier being attached to said first polymeric moisture barrier by a
second tie layer and;

d) a low charge retaining coating attached to said first metallized surface of said
second metallized polymeric moisture barrier.

3. A material as in claim 2 wherein the tie layer is an adhesive.

4. A material as in claim 3 wherein the first metallized surface of the first polymeric

KRR M

moisture barrier is attached to the tie layer.
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4. A material as in claim3 wherein the first netallized surface of the

first polyneric noi sture barrier is attached to-the tie |ayer. :
14 _ 0 o0fg7o6y MBterial as in claim2 wherein the metal gdr/Baphofth the -
metal | i zersur?aces of the first and second polyneric noisture barrier is
alum num and the alumnumis at least 1.7 X 10[err] mthick. 6.
A material ag iA matgriahas inbiaime 2rwhdreinithemetad of cdsh of tteanetallided surfazes vfthe

pol ymer has a conductivity of at |east 10[err] Sienens. 7. A

mat er i afirshand secohdipolyierib etaistare baeri¢rdvaluhdngn anéd thri ahimihubeigat lebst 170

car bon- coat ed polymer with a conductivity of at least 1 x 10[err]

Si enensAngstroms thick. 8. A material as in claim2 wherein the netallized
surface i s vapor deposited al um num 9. Amaterial as in claim?2

wherein the get ?&lrhﬁtéﬁ% am I:ﬁfn? Zi%eYBH% ﬁgg@%ﬁ%@%&&ﬂipaﬁw 8?%"59?‘? %8 A

material as In clarm rernthe neta ers vap

copper. .. 1. material as in claim2 wherein the | ow
charge-?‘g{dg?th‘flﬁ'gd(%iﬁaﬁ'@j?g%nwr bon | oaded acrylic. 12. A

| ow charge retaining filmmaterial for packaging that protects itens from
el ectrostati & o Sekiahes iardaimn? whereghths dow charge fetainingdaysr issa ¢agbon-coated

a) a heat seal able static dissipative polyner; b) a
met al  f pelymer with hegndustivity of htlgest denl GhBiemensit i ¢ di ssi pative pol yner;

c) a polynmeric noisture barrier with a first nmetallized surface and a

second 8. A matedalns iritlaing @ dvirrein deemetallized anfaed isapor deddsiteeslumirinac e
of said polyneric noisture barrier being attached to the netal

foil; and 9 A material as in claims®} wherefh the ¥heillBE RSt &isVaPr depdiitedthidlel. ached
to the first nmetallized surface of
10. A material as in claim 2 wherein the metallized surface is vapor deposited copper.
11, The material as in claim 2 wherein the low charge-retaining coating is a carbon
loaded acrylic. -
12. A low charge retaining film material for packaging that protects items from
electrostatic discharge and corrosion said material com;irising:
a) a heat sealable static dissipative polymer;
b) a metal foil attached to said heat sealable static dissipative polymer;
c) a polymeric moisture barrier with a first metallized surface and a second
nonmetallized surface said second nonmetallized surface of said polymeric moisture

barrier being attached to the metal foil.

d) a low charge retaining coating attached to the first metallized surface of

e miorsse
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the polyneric noisture barrier.

13. Afilmmaterial as in claim1l further conprising a first
tie | ayer waxaweobdbet ween the heat seal able static di ssipatRGI&U§H8(19198r and
to the netal foil, and a second tie |layer |located between the netal foil

and the poly [ isture barrier |ayer. .. 4. \A. 1 ow char,ge

otai ni ng 111 o R Betera) asnclei Hefirtha cqmaising & Hst SRIBRF lipied etween the
el ectrostatic discharge and corrosion said nat er_'i.a,_,l.;_ conpri sjng: a)
a heat sheatspalablestatic disgipaiyspalymer 3ns) tothe metal foil, and ajsecond tig layerdopateshal | v
stable dielectric polynmer attached to the heat sealable static

di ssi pat betevepnkhemaetal foil and the palymeric monsttrz| bafmérilayert ached to t he

di rensional ly stable dielectric polyner; d) a polyneric

moi sture barrijer Aviévw charge kthinitigifilin roaefialfor paclagmpdh#t psateasd items from
nonnetal | i zed surface said second nonnetallized surface of said polyneric

NDi St Ur € glectrostatic di?&{&%@ind%h%ﬁbﬁgam?n&&?al%ﬁ@hsf il; and e) a

| ow charge retaining coating attached to the first netallized surface of
t he | ymer,i | st ure. b i . 15. A |l ow charge
retaining fil Ir%?as ianhe%} éa%*%%%fﬁﬁmﬁedzgsi%ggﬁggm%’al abl e static dissipative
polymer is attached {.0 the di nensiqnally stable dielectric pol r by a
first tie l ayé’g and PP Y%W}%Fﬁeﬁﬁéinﬁ’ T’V@F‘é@lt@%t@a&ﬁaﬁ ffﬁg‘ilner
is attached to the nmetal foil by a second tie |layer and wherein the

pol yneri ¢ noi sissipativepelyaieni s attached to the netal foil by a third tie

| ayer. 16. Afilmmaterial as in claim14 wherein the first tie
| ayer, the ¢} e c ormimetakfollaaptachedao thet dimensionallyt stable dietectrivrmolymiéresi ves.

17. Afilmmterial as in claim 16 wherein the netal foil is an al um num
foil. d) a polymeric moisture barrier with a first metallized surface and a second

nonmetallized surface said second nonmetallized surface of said polymeric moisture

barrier attached to the;

€) a low charge retaining coating attached to the first metallized surface of the

polymeric moisture barrier;

15. A low charge retaining film as in claim 14 when the heat sealable static dissipative
polymer is attached to the dimensionally stable dielectric polymer by a first tie layer and wherein
the dimensionally stable dielectric polymer is attached to the metal foil by a second tie layer and
wherein the polymeric moisture barrier is attached to the metal foil by a third tie layer.

16. A film material as in Claim 14 wherein the first tie layer, the second tie layer, and the
third tie layer are an adhesive.

17. A film matenal as in claim 16 wherein the metal foil is an aluminum foil.

18. A film material as in claim 17 has a thickness of between .0002 inches and .0005

.

inches.
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18. Afilmmterial as in claim 17 has a thickness of between 5 X 10[err]

nm and 13 X 10[err] mm (0.0002 i nches and 0. 0005 i nches).
16 6i%s A filmmaterial as in claim15 wherein theraispenseonal |y
stabl e di ePectrlc polymer is a biaxly oriented nylon. 20 Afilm

material as |m19 erelnt ol ynmer |st rrd

metal li zed 1'}8 § ol i i 1?2@1 %gﬁ? f‘g??&l“%g F"E ?YZB"“S
wherein the netal I|zed surface is alum num between 1.7 X 10[err] to 4 X
10[ er r | awiaxlyjogiented nylon. 22 A filmmaterial as in claim16 wherein the

| ow charge retaining coating and the first netallized surface of the

pol ymeri ¢ no2Gt Arfdmbmateriaras irogleinh 9 wWhsvein sthespolymeric moistire bamier is aetaliedeen
10[err] and 10[err] Siemens. 23. A low charge retaining film

mat er i apoly@hyle@é:kagi ng that protects items from electrostatic discharge
and corrosion said material conprising: a) heat seal able static

di ssi pative POl XMy material as in ci3im 20 wheldih e ﬁlbﬁuizeer SirfAk iPalRinR bhliRef €at
seal abl e static dissipative pol yner; a polyneric noisture

barrier [s i zed surface and a second nonnetallized
14 01 Afgihee ”‘3#@&

surface I'Sture barr| er being attached to the first tie
YL b P e S50 L S e B SRR B
motal fmetl "B polymeric mosshuse Barric togetner have a surbibe Sonducivity of |
met al  f wetallized surface of the polym: g ty
between 10™ and 10”7 Siemens.
23. A low charge retaining film material for packaging that protects items from
electrostatic discharge and corrosion said material comprising: .
_ a) heat sealable static dissipative poly;mer;
b) a first tie layer attached to the heat.sealable static dissipative polymer;
c) a polymeric moisture barrier with a first metallized surface and a second
nonmetallized surface said polymeric moisture barrier being attached to the first tie layer;
d) a second tie layer attached to the polymeric moisture barrier;
€) a metal foil attached to the second tie layer;
f a low charge retaining coating attached to the metal foil.
24. A film material as in claim 23 as in claim 23 wherein the heat sealable static
dissipative polymer is an antistat treated polyethylene.

25. A film material as in claim 24 wherein the metal foil is comprised of aluminum foil,

and wherein the metallization of the first surface of the polymeric moisture barner is alummum

between 170 and 400 Angstoms thick. 1l lll||| M |II|
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24. Afilmmterial as in claim23 wherein the heat sealable static

di ssipative polyner is an antistat treated pol yethyl ene. 25. A
film mater WQ0WEIMN cl ai m 24 wherein the netal foil is conprPGEHS910103
al um num foil, and wherein the netallization of the first surface of the

pol yneric noi 36.% Glaidtér®dl ak $n slaii26 Wherein RR!MEiSHrd penelraibh eité Is 18039hh .42
10[ err] mthick. 17

26. A fimﬁé@g?@&ﬂn@h&lﬁ%%guygnerei n the noisture penetration rate is
gr ans

| ess than 3 X 10 err per nferr] (0.02 grams per 100 square
i nches) per 24,h : . . 20, A filmpaterial as in.claim rei.n the
roi St ut e’ penet At FR Tatprielag if Seim difertin T R0ty Bincein fud spst iR of
(0.02 grans per 6.00 square i nches) per 24 hours. 28. Afilm
mat er i al SRESAST LYQsqHaze inRhesHic 24 0WRp; st ure penetration rate is |ess than
3 X 10[err] grans per nferr] (0.02 grans per 100 square inches) per 24
hours. 28.29 film nhatemaliae de claith 2avherein dheanaistute penatatinn rate istessshar 62
penetration rate of the material is |ess than 3 X 10[err] grams per
nerr] (Grafiid pgr 206 square ikdRessspr@ddioursches) per 24 hours.

29. A film material as in claim 14 wherein the moisture penetration rate of the material is

less than .02 grams per 100 square inches per 24 hours.
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