; e3eFxF4. 63Tx 66* *@00002* AN ELECTROSTATI C SHI ELDI NG LOW

CHARG NG FHMWMHEWSTURE BARRI ER FI LM Background of | nvegyyae 2603une
2002 El ect elding filns are used to form packages for a variety
of el ectronic*wongionents. These filns generally protect the conponent from
electrostatic fields and voltages. As tine has passed el ectronic conponents
have becqﬂmmﬂlmum gly sensi t| veito electrostatic voltages and anperages.
In additi ances for conponents becone nore exacting, changes in
tol erances caemws®gt by corrosion becone nore Inportant. For exanple, the
read/ wite heads of a dlmEdJE(ymd)SyAqqejsnmmNg;ajdw coat ed spinning disc
and read the changesHARGINGIEINANING MOISIYIE BARRIER Iyg Mpead becones more
sensitive to changes in the magnetlc fI ux nor e data can be stored on the
disc. Recently the disc drive industry began replacing inductive data

r eadi ngd}%ﬁg&uwdt&[m@gaor esistant (MR) and gi ant magnet oresi stant (GVR)
heads. These heads are nmany nore tines sensitive to rragnetl c flux than the

prior heads. e ner _con uct 'S and ectr.ics as
conpared with'i ngucttpv%g%%g%glfﬁﬁl wgd{l r ucrtmu’r)ac Reg atWé‘eWeoafceféecﬁgqlc nor e
sensi ti veomponantn sThent fibhegdneralip lpratent tienéompnen fronn elaaebstariaieiddahd € sour ce

of such t ctrlca rrent is the hunan bod tic charge
accumnul atJé)isw ?‘ﬁ tl%b dy PERY oﬁ%ﬁrc{n}ci %’6‘@08?:‘?? P?Veg’a SETRT 1™ reﬁ’éﬁﬂ?‘?ﬁ’aﬁﬁﬁ"% rel ease
of this gb mi@doﬂhtw geltatgbsr and) hmperagdse C I @adidbh, CasdiokEhREH ForC adin d;ﬁﬁ@dt@Ve
I npressive current an ene | evel Di scharge fromtile bo is simulated
by a resi f‘?%ﬂ‘&%{ﬁaﬁfﬁaf ige chg‘i/%r‘ﬂ wfemcas (CAEE t%@@ﬂ@wmbe%wewwe ohns and
a capaci timpégangqual to 100 picofarads. Such an R/ C network can produce
vol tages in excess of 15,000 volts. Testing of MR heads shows changes in
the resistance of the device wth discharges of only 35 volts. Mre
i nportantly, Eqﬁexmglﬁébwa#wqhﬂédsof&@mng@a@vzrmwm@p%@w been
shown to be 35 volts with current _at 23 mllianps and energy at .
nanoj oul &g angaead the cangesiip therpagaetia fiux acdatae ehs thykqad besomgs mate san%mcteo vol ts
of discharge. Increased electrostatic protection of these devices is,
t her ef ordipngesdn thesnaggee furpaoredata cagbestesedom the diss. dkacenslyithe dismdrisent s
beconmes increasingly inportant as the products

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 triboelectrificationi. 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



becaone smaller and thinner. Corrosion is particularly inportant with
.respect to the MR heads. Because MR heads are nore sensitive,t tic
flux theycan be flown closer to the disc. Because the MR heédﬁwgﬁﬁ@ fl own
closer to the disc, the space needed to store information is reduced. The
space between the head and the disg nmay be less than .0OS mcroneters. As

t echnol ogy advances, this distance is decreasing. Because corrosion changes
t he di nensional tol erances between parts it becones increasingly inportant
t o Ithrestiold has dsd lsenishowh 6Sbé B8 velts with cneadtat BB ingillidiayeard cas@yRNysi cal

tol erances. Most corrosion of electronic conponents is a function of the

ano4ihojelileADMeltiHpOr Pittine be the/dive 1hftes 5@:'&1?5! Aout 80 k,augemjg%%e@ th. Steps

can be ‘taken during manufacturing to exclude water vapor he package
by ijRLeQdH G | . Jr rtatkon, .nDisture vapor nay
peneI?Ir:r;t e t% égg%gé%aiglb %%ug@%&ﬂ%g? ‘iié}'%r%ésgtﬁerégtggér?gmé%@é%gy WP‘H%Q rved during
t he manu d .nmount i ng of R S..tq avoi a e b ransi ent
cur r ent s CPoHPEP L BRI rmhabhus ot P ity BB ParR BLBE Peeliier o 1 1 ce
of static electricity, and special attention is focused on controlling the
f | ovpespme prapller and grnper Fompsionis particulasly important with fespectito MR headR. heads
and simlarly susceptible electronic conponents nust be transported. For
ex arfpécayseNR headisara nbra sawsithvei te magoeticaflux thgy bih he Adsmaleset sothedike.y
transported fromthe place where the head is manufactured to the pl ace
wherBedatiee theMR headaan ®aiflondh clagd té teriscothieRBadei itrliedifo $t6redsfoRRAMN is DUT i NY
transport: MR heads, and other el ectronic conponents are exposed to

el eqleiehating splics BBRVRIR ti YikaWah  the dif 4 Be 720 than .05 micrometers. As

technology advances, this distance is decreasing. Because corrosion changes the dimensional
tolerances between parts it becomes increasingly important to limit corrosion in electronic
components which have close physical tolerances.

Most corrosion of electronic components is 2 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 vapor
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



3 vapor. In order to provide a high |evel of protection, the materi al
.shoul d shield the product fromelectrostatic charge, avoid clla e
retention, and prevent water vapor from penetrating the matefi e 20025, ai|
products do not provide suffici 9”5 el ectrostatic and noi sture protection.
US Patent No. 4,699,830 issued to"M. Wiite on Cctober 13) 1987. M. Wite
di scl osed an inner |ayer of electrostatic material, a first netal |ayer, a
single filmlayer, a second netal l|ayer) and a thin clear abrasion

resi shastl IrRyRer wwpﬁohﬂewhf@h 16v1 foXGRotedtion ) thef hatefiaIRhewll ahicldTiies mat er i al
was transparent. In order for the material tqQ be clear the petal |ayers
must HS‘éd‘@EffP'@rFé‘Fc;‘/mftﬁ‘fcn?haEﬁ‘f’ pypad ghaygs r%@ﬂ?ﬂ&ﬂﬁ@!@% WHFTCYRPRREA™ Mot al | i ¢
mat ergeabifatiff tethfteddll ckness are unable to provide sufficient protection
agai nst external voltages in excess of approximtely 1,000 volts. In
addition, netals suificiently thin to be transparent will not provide a

oI STUre bRfg &F profiloalo nbt ploliRe BiAEIhCMontRUd MRS, [RYe S

sufficiently thih to be transparent Is to vapor deposit sU s onto a

uf i ci ent > be "0 &nsp: S SeR e
i ool SRS T 4 {PPR0 GEAB e i Sn i . 3667 ML Pl il snfioen” 21 1 copt <
t d [ f. j di i.St ' d | ect tati

or ot oXp ooy gkl Faltia O B S 2fefer PRl B Y Fenfl e BF eKevairor 0.
"ol ov AR R RSB A D Shon b SEef e B B S i e

pol yethyl ene wth antistati ¢ atfached to alum nym foil |ayer which in
Dur . (BESPRRE N onE Lo Giomsiedst & OF fibsh el lsfhramiat O cewmebn i, oo the
conduct i ve y | oaded plastic. layer, apd finally a non-conductive
acryl ioedwﬁéa%?@t'act ithek paghe Metpllis mptaraly o thisthiclaien ce kuable ta peavideThi s
material _suffers fromseveral problens. Wiile the alum numfoil and

pol ynmetifftciqng peqtestion peainshexieraal yoltaess insxcess PEanpraximatelyi1e00 yalts- dhect r ost at i ¢
shielding, the outer polymer layers wil]| retain charge. This charge

r et ent 3dgiopempetalsyfficigntly %xmteﬂveuzmzrcntmﬂé&p@mda@in@ bhaicydénally, ch wi | |
damage the conponent inside the packagi ng when the conponent is renoved

f r om tthe ppattad §eay traphieMemal eyerp aufficicutlyt thia torbe angparentisitogiapertdepesitat i ¢
protection is in a single |layer, any punctures, pinholes, and other small
def ect sich metdis entoayplsstiofilin. Vepamdepositons onltero purfacesfiasmgld filmdalghir s on, net al
foils are nore expensive than netallized polyners, and are nore difficult
t o handisedose8univeélite indifficnlt end ¢xpensivee present i nventi on addresses the
deficiencies in the prior art by providing a film having excell ent

el ect r ost at Aaotheripateat whidh &tdafty to addressabeistieas paoiridirg arabdistuettaid¥ragd char ge on
the surface of the film This |low charge-retaining filmnpmaterial has dual
nMoi st usemeelettrastAictphadctiod 8 USSRKene Nas4, 91l 96désaed o Kitamaktsn Ndheber 20i st ure
barriers are created by polyneric noisture barriers or by netal foil. In
t he prgbes regls pabndisolsds thrbeembodihentyiofi¢ of vehitiais phticulady eelgyahty Mrisc nmoi sture
barrier. A polyner, preferably polyester, polypropylene, nylon or

pol yet Rydbeaiendn® hakSEfhudire vithlaR Riiet 1a§éd of pbiyeylead wittatiksialis hitadBddab lahzed

surface. Metallization is by vapor depositing a |layer of netal on the

POl Y e infmiftARSI1 tayat WG i jsTJ?ﬁcH@ft@%Tgé@cﬂr?iﬁrﬁrlé}@. ¥ndthbiThiAig (BYt coul d be

steel, gold or copper. The tirst poly ic noisture barrier 1s attached to

a heat o%ﬁaucabk@ B&Ifo'a&d;aié&e' REd M8 %ﬁrgaulw?.h&ﬁa §m1m&{)§g8§wve lay

pol yet hyl ene, pol ypropylene or possi ol yurethane. A ayer of an

adnes! Virer b odrtdRlohitiEvo IR, PRy ARk Sufil RGH sb¥ifal bldbftmsP rifllihd © OISt U €
barrier to the heat seal able static disslpative polyner. e use of a heat
seal abl F 3 i) . ] L8 ER ormng a
Dag, _criaPBkIRL A paRede ek WiTplodidd IR SERUEDafr b dickont® e
barrier 4Sim ?S;I I AGHed. £ L ymeric

noi st ur%ﬁ%gpkﬁé?%gﬁ I"e cf?aa érfc’lwc%)lil }"g@gf%%em y arﬁl&l%cci#ga;nblé;%& leg‘“gf)ossi bl e

pol yet hyl ene or other polymer may be used to attach the first polynmeric
noi sture barrier to the second polyneric noisture barrier. The adhesive is
preferably a sol vent born pol yurethane base. The first



4 June 2002 5 nmetallized surface of the second netallized pol ynmer faces

away fromthe first polyneric noisture barrier. A |ow chargg-uaé2002ng

coating is placed over the netallized surface of the second netallized

pal yneric noisture barrier. The coating and the netallized surface together

have a conductivity of between 16-3 and 10'i Sienens, preferably 10-

6Si enens. When this filmmaterial is used to package el ectroni c conponents,

the first and second po] yneric noisture barrjers act as, faraday cages

pr ot ec?ﬂ"rCFF@S‘é‘bfrr‘%&‘i‘é%%WW ¥R darppsole SePRORFRS RAT (e Padkiaging yiier thar ge

retaining coating in contact with the netallized surface of the second

met al |CFREnHE RsEerYed FRm derekagsy rhustheampria et the mpistys apdgectiostatic f wi | |

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

pol y meRrpiectias is ing ingle laypie ARy pungiuresypinbelgs, and Pﬁlﬁfsﬁwag'sdc&ﬁtsp@ Bisdleydr ngt!

conponents placed in packaging nmade fromthis material fromcorrosion. In

t he sewopdopisethempretectionh bjaddition, metah fils asempreskpensiva thap metallidegat i ve

pol ymer) preferably polyethylene, is attached to a puncture resistant

pol ynepolymersfaad atd mora diffiendt tp tandlent ed nyl on. Thi s puncture resistant

pol ymer serves as a dinensionally stable dielectric. The dinensionally

st abl eSuinalaey bf Inventiorat t ached to a nmetal foil using a tie l|ayer of

preferably hot nmelt polyethylene. The netal foil layer is preferably an

al um num foil approximately 9 X 10-3 nmm (0. 00035 inches) thick. A second

tie layer is preferably an adhesive to a polyneric noisture barrier with a

first netallized surf.ace.andd sec n% ponneta lized sur%ace. his second
gh oo

| .1
nonmet al | i zed "8 BFFEY dYsNUPTH, A ﬂﬁ’i‘cé?sdPéh?)BP?ri At oy Providipgat act with

the secqigl Rdveng @xellent BREtddtatRt andeindislure Bstrist piopEidie® whildroP QétNiAREI C
noi sture barrier has a | ow charge-retaining coating, The first nmetallized

sur f ace <Biree KB e syiise; of theifdmyr dhisdpy; draregrigtatoine il neateriah das duali ni ng

coat i ng { HAGlMahHicPAUSR LBRAHE b Hid YaRCINERN BRsAnbiSuisatricst SERASAND
preferably 10-6 Sienens. 4 June 2002 6 In the third preferred enbodi nent
a heat dgaiohymesicaneistuee birdes paby veetyd dpilndn thespraferrad kmbodiment the fistt pol yrreri ¢
noi st ur i .S J 0 Lon. toat I i I e barriers
of the FIYarieRisad B Houphk RFRLKEbRRLT 8 (RBRE, By T o T &

di mensi enbbtopyknamylondir pplyethylene isobedrasa shpost stiugtyte for tefissparetablizsfier abl y an
adhesi v The . i Lod I -ori ented
nyl on. %ﬁrlfiécghy %ﬂﬁ%%{o\ségs Gglg E‘;zoqgl%%%ﬁls[%gﬁgﬁré fﬁeﬁ%ﬁ)@qg% é?lgrg? }rl(?gdp%%qs econd tie
| ayer, ageétmepilbé metbisypréfatablylhumipahyiet hqilé hesteddugoldposaipbéry The fisdhesi ve, is
used to attach the dinensionally. stabl .el ect ri.c.pol r to a metal foi
aver . CFRIYRE atolfuf pRET Rl o7 b A Sl REN Pt Bt iefy' §' S0 5
nm ( 0. 004) Poefenablygw)yethyiank, poliprepyilaicel orl jpyably yoiyneshams. theiedeeond anoi st ure
barrier and. provides a faraday cage to, provide el.ectrostatic protection of
conpone AT Pty mas pe dol QRlRch R GstRaleErE Mt Prrer bt G i s

i nvent i GBat shalbsleseiad@sipatdlegiolinfy. Obatus@1gf b heftl sagigle uBmet Bidovisotht. The
coating and fojl to&gther g?ve.a surface cond cti%%%y of betfween 10-3 to
10-i Si dieie be prabsealed iy fseliplosmisiedragenvalppe. Ohhe RaLRBBAMASTES provi de

noi sture barrier protection, high electric static shielding, and a | ow
charge-retaining surface. In one aspect, the invention provides a | ow
charge retaining filmmaterial for packaging that protects itens from

el ect r ost at i & setiosd pelymeriamdisturedrrmesisrpilar éo thefiss i thasratigelicd fo Saifisst nat er i al
conprising: (a) a heat sealable static dissipative polyner; (b) a first

Moi St ur polpmeri¢ moisaird Gatied A Ge taier dfpaticrsblylaniafiiecsive oit 4 possiblepiolyathyleae pol yner ;
(c) a second noisture barrier attached to the first noisture barrier; and
(d) a | etecpayme matiriustdtg atahtthafrsopd!poéradmbistutelbarrse toothe serondpalymedrar ri er .
4 June 2002 6a In another aspect, the invention provides a | ow charge

retai ni a@idrirk Garkiet. ETrcalihdsive igaciceadiygsolieat bgm polgotthand tews Thedist

el ectrostatic discharge and from noi sture caused corrosion, said materi al
conprising: (a) a heat sealable static dissipative polyner; (b) a first

pol yneric noisture barrier with a first netallized surface and a second
nonnetal | i zed surface, said first polynmeric noisture barrier being attached
to said heat seal able static dissipative polyner by a first tie layer; (c)
a second polyneric noisture barrier with a first netallized surface and a
second nonnetal | i zed surface 1 said second nonnetal lized surface of said
second polyneric noisture barrier being attached to said first polyneric
noi sture barrier by a second tie |ayer and; (d) a | ow charge retaining
coating attached to said first metallized surface of said second netallized
polymeric noisture barrier. In yet another aspect, the invention provides a
| ow charge retaining filmmaterial for packaging that protects itenms from -

. e o o



In still another aspect, the invention provides a |ow charge retaining film
material for packaging that protects itens fromelectrostatic jji schar.ge and
corrosion said material conprising: (a) a heat seal abl e stat i4lun ative
polynmer; (b) a dinmensionally stable dielectric polyner attached to the heat
seal abl e static dissipative polyner; (c) a netal foil attached to the
dinmensionally stable dielectric polyner; (d) a polyneric noisture barrier
with a first metallized surface and a second nonnetal lized surface said
second nonnetal lized surface of said polyneric noisture barrier attached to
the nBeallizedyracepithe sgcond inetallzhd pogmeefaatsivay foanth figst Biijaghed to the
first netallized surface of the polyneric noisture barrier. 4 June 2002
6b | nPisturg barripr. ofhiophebargaspleining doating inpbaetd over fHeidtslB SedaulRYoERAT 9€
retaining filmmterial for packaging that protects itens from

el ect ¥serdppalligrdpHamere: moistucobanderi dihe s@dtihg AR 4 inftkal BRABSL 'eth&:a) heat
seal abl e static dissipative polyner; (b) a first tie |layer atfached to the
heat Bavglagionduchviay ofbetiveailpAid 0 3 ignens; préerabl 106! R, C &43 e barrier
with a first metallized surface and a second nonnetal |ized surtTa 18‘ sai d
pol ymBRicsiahds Jsesk to package eldoonig camparehs theo fitshand i sesdndt piythayer ; (d) a

second, &d th ol yneric istyre barrier; (e) a netal

f oi | gﬁldé%ﬁlg t%aﬁ%qgég%n%gﬁ pergt aVé%‘?mgﬂ}f“ggﬁonhaWté‘l‘fa‘?‘%argét ai ni ng

coat i T§e dow abimgd retaningecontixigain doniabt wilki itlef mBRBBEd BirF4e8 oPthel diBo & aWi Ngs Fi g.
1 sho . - ional . vi.ew of the first enbodinent of this invention.

Fig. @ﬁgﬂéﬁl?’g@gr%ﬁgélpgﬁg PasTie °“6‘F8§/Uab‘|h°i’ ageitssi il ppigaipinshrgef t hi s

i nvenbitowill Figkly dlesh aup charge 68 BEGhg OMAE tW P¥lyRiErit Afdidult %gn%gbodi ment of

this poyventi AN trFi . A4 shows. a variation on the first enbodi ment of this
i nven;l ron)  Det al ?’58“%@&@??‘6?‘1“6&%‘!’%%@ hrcsdiim gackpging aede emathisc prot ect i ve

bar ri eraterial fromlkatrostdr. | not retain charge on the surface of the film has

| ong been needed by the narket place. The ideal filmis: relatively

i nexpensi ve, provides electrostatic protection) does not retain charge) and
provi des alipalrer seeondt prefenicd embedipente r rhgati salablg siatid ekissipatiysy Rahangr. cor r osi on.

El ectrostatic | i ] i LS S86ly a thaxdine 2002 7 to
form B; cgesr,a“grp\/oz)ft%(k)hglkeeg?’qgr?gb‘%l?%g’? 4 Eg%c@e{%g%su?ﬁgg@%‘éﬁéggesygr e tﬁpi cally heat
seal edrientet heyilwe| VBSs pthawef sristantt payince a¢rvés bsnandineniiopally ostatlhi s pur pose
is he seal e.to i.tself. The es { t I / probl ens and
ot her ?‘%Vqﬁ?g\?{?ed? lﬁ‘ﬁns ?né@{/ F tgglf’ gfﬁl%[ng H?gﬁiaﬁh%%%n‘hagln?gtuguﬁg atp‘)l?gt ection for

COor r 0Sdf e fprablyehot meh palytthykend. oThecthetnlgieil istenismirefgrablyrdncahwenindthdoii nvent i on

uses a heat sealable static _djssipatjve pol r as the ha for the
fil m rapPeximately 315 'f“w&aﬁo-‘éﬂ@é? Qﬁ*reé’ptgtclm &ng‘gtgeﬁ%f [5\PE° %‘%‘%%‘g?‘lh\%}ﬁ?‘f “pecone
the i ng galiRéricOhoigide RGK AGhndireheiliial soiae ahd osecohdndnmemllizEhi s heat

seal abl e_stati.c dissipatiye pol mer. lflﬁ’gws char.g{e to bl eed oftf of any
Comporrce  Hugierkkichmeplizedakaatite palvsicaro st Pt FAPEYS 1 o

t ri boekRk ifd debsnttieQiyephTEOfift GBlallRET siirfavh &T thidwignsraneistireibarfet aced i nsi de
t he package. This heat seal abl e di ssipative is attached to a first

mat er i al
moi st ubas ajaw chasge1gAIRAg Feating. Fes first ‘B?S?‘D%Fé‘rs%fa‘t?é’? theholxperiy mOISYIP o ¢
met al | 286 sl hetev antePrebRihanRy bkl haedortichintehdhedns0d et al foil .
The first noisture barrier is attached to a second npisture barrier which
i s eitH&r Sienprob prebprelerably It Miemgarrier with a first netallized surface and
a second nonnetal lized surface, or is a nmetal foil. A dielectric polyner
separates the foil or netallized |ayers. The netallized surface of the
pol ymeric support layer or netal foil serves as noisture barrier, and al so
acts as faraday cage to electrically isolate material placed in the
interior of a package fromexternal influences. The netallized | ayers or
the foil is sufficiently thick to protect against voltages of up to 12,000
volts. These |l ayers may be repeated for additional protection. The top

netallization |ayer or nmetal foil is covered by a | ow charge-retaining
coating. This protects the netallization or nmetal foil |ayer below from

ni cks and scratches) and al so all ows any charge which may build up on the
outer netal foil layer to bleed away preventing any el ectrostatic danmage to

conponents from charge retained on the surface of the package. This
invention is best understood and described by the three enbodi nents
di scussed bel ow. 4 June 2002



8 T4e First Enbodi nent The first enbodinent is illustrated in Figures and 1
.and 4. In the first enbodi nent a heat static dissipative seal able polyner 1
forms the base layer of this filmnmaterial. It is this heat %é&!‘%g&@?static
di ssi pative polynmer 1 when used in packaging material that will be oriented
toward the inside of the packaging material and will be in contact with the
el ectroni c conponent being protected. This static heat seal able dissipative
polymer 1 is preferably polyethylene o6 any thickness but, preferably 2.6

mmw th a conductivity of between 10-1 Sienens and 10-i Sienens. The heat

seal abl e stagj e @ﬁay{a@&édve%mweﬁﬁs hdat eayabﬁésmclassiam%giowérﬁ Bed ¢

pol yur et hane. The polyner 1s made static dissipative by topically céhting

conpoundak et PR PatSPa BBl bnt B RRGBRLE il RS BR i 1y
i | abl ts f ' h ical .
aval | 2blic. B SONGLS, 0T ARNBR MR SUENAS MDA en B PIMTEILGE!

rs
These natérl aternary” armoni um salt conpourrds,

am nes, or tertiary.amdes..The he seal.able stati.c dissipativ | ymer 1
s ot ¢ R by & Bl s8R aRo el ABaRhe e BB nhcRiiles Sialt (h ke ool Gyl T o
first tie.layer. is, preferably an adhesi.ve suc S, .a | yur et hane, based
adhesi ved CiTT-OHEELIIAR. TP tolod pgs ot giimepsionally Sbip altfectic, T4 sqpdsie ¢ o

pol yneri c mnoi stur rrier 2 ha first allized surface and a second
nonmet allde>&g218 Hf‘:?eé%ogy ot gl p °E"8ﬁ‘ ?ﬁ[a‘?’ bl“?lp(f%@yﬁ"ragﬁesﬁ'& 15 iR s e yr e
barrier is preferably | yester, but nma anqf her l.ymer sych as

pol ypr opimsAy QSF'ﬁJé)F H{}f"ég’@l"’i‘fmqﬁ% %W?m%g?%? glltq"i“i"ézg(%%‘ﬁ'rsfp&'&a ffy be
oriented either toward the static dissipative heat seal able polynmer t or
avay f r osluhdiare foiltapireximathls:X p@’tdw@ﬂlﬂ@ﬁtir}@@hﬂlbb [This fod|laypreserves as @h@cqﬂ%

ori ent at gi@tﬁre.%grﬁer%m) idefla ﬁ}aﬁhy cJAgcWofdeglectpostat%%t&ﬁ&n%k&dm%»&feht@- , or. t he
first polynmeric noisture barrier 2 is preferably a vapor deposited

al um numplaabd (12148 b ek PackaBing! Hade Uedin @ GARPRENhis Mvek@n. AL B&! cha@gl d OF
silver may be used. Sputter coatin June-2002 9 could al so be used

19 4. )
i nst ead &F2ipmgSPatingis Slaced,pver dbg fail; Baa cortingpnd foak logethartheue @ shdaceai d down
to keep \woidkiMaPer bReRLEaD? QP 109° |8&Serk NBRIGy 161 SiGhaks gﬂrmmé (0.04
grans per 100 sqg.in.) per 24 hrs. Alumiumis peferably used to netallize
because &Rbpdigieatsperyids mgigfuisdadicr prgtasher digheldckicistasic shitldigzumdiadawi s used,
t he thic%ﬂﬁgénﬁﬁmhg Blgm numon the first nmetallized surface S is between
1.7 X 10-g to 4 X 10-8 mthick, preferably range is 290. Wien fornmed into a
package thi s _fli A 1 i 1 i 2. Drovi : araday cage
protecti nlg Oilgr?lﬁg%éet’ntp g' p a(':dengp'{gﬁg?édg k&f gt?ngré% g%:t?rr%gg’tfa i"ga%é fag{: lar ges. The
first polpatkagiog that proteats bams frem eleatrostatic dishikearge and fremcooigtups| yneri ¢
noi sture i . | e I ayer 24 is
pr ef er abl c%%%%& gcémo}éw%ﬁdsﬁ\%ﬁe@%ﬁe%@ﬁ%@gfﬂaaﬁhgeaéggﬁaﬁggﬁ%gidifée,?)ahu may be a
hot melt padtnyere(b)suficst nacistpes hastienydtianieed tHitbe beatmediabls statir i ¢ noi st ure
barrier 3, ' Rp7 o\ ' . allized
surface .'%&ﬁgg’é@ﬁ‘%r@ %%éoﬁg%n%#é{eﬁt?%n%aa?@g%?d %qﬁgﬂ%lt ﬁ%%’lg@ rn structure
to the fibastierpand (e ailew charge neteinirgraoating attaahed tmthe second molsturemat eri al s.
Al though fhe first and second polyneric noisture barriers could be nade of
different materials, for ease i n manufacturing and construction, the two
materials in the preferred enbodi nent are the sane. The first netallized
surface 8 of the second polyneric noisture barrier 3 is oriented away firm
the heat seal able static dissipative polyner 1 and toward what will becone
the outer surface of any package made fromthe filmmaterial. In this first
preferred enbodinent a |ow charge retaining coating 4 is attached to the
first netallized surface 8 of the second polyneric noisture barrier 3. This
| ow charge-retaining coating 4 is a polyner, a preferably carbon | oaded
acrylic. Oher polyners such as pol yurethane, polyethylene or pol ypropyl ene
could be used. O her conductive particles may be used to | oad the polyners
such as silver) copper) netal flake, stainless fiber, DuPont Zelic and the
| i ke. The | ow charge-retaining coating preferably has a conductivity of 1 x
10 ~ Sienmens but 4 June 2002 10 may range between 1 x 10-3 and 1 O 9
Si enmens. The second pol yneric noisture barrier 3 acts as both a noisture
barrier, and as a faraday cage to protect conponents placed beneath the
material firomelectrostatic discharge. The | ow charge-retaining coating 4
al l ows any charge which may build on the material to bleed off slowy into
the surrounding environnent. The | ow chargeretaining coating al so provides
a physical protection to prevent holes or other damage to the first
netal lized surface 8 of the second polyneric noisture barrier 3. The
conbi ned conductivity of the | ow charge retaining coating and the first

. - - e ~T ~ 2



di ssipative polyner 14 is attached to a dinensionally stable |ayer of
dielectric polyner 12 preferably by a tie layer 13. The tie layer 13 is
preferably a hat nelt pol yethylene but nay be an adhesi viJuith200Rat

seal abl e static dissipative polyner 14 has a preferred conductivity in the
range of I O~ to 10-t Sienmens. Thi sépolyner is preferably a pol yet hyl ene
rendered | ow charging by topically coating yr volunetrically loading with
hydr oscopi ¢ surfactants or ionic conpounds known as antistats simlar to
thoze : i Sﬂrﬁd?dtﬁeﬁds@eétibmtln\wﬁh&dbfmlﬂes aT&ﬁ%aarghetretﬁinatgsfimgeﬁhteﬁal for ; .
triboelectrificat n ic e nerated to be
redi st ri bRPEERY! ”ﬂtb rﬂ’éﬁ%{? fr@" E@éﬁ?gw‘g?@?{% Lk ?FQHH?S?W? is preferably
a bi a>0<I ly- @auﬁmtabdosmhosaud Wtavaial campridingy €tLtieat b8alhble Btatit dis&npatl\te’:lc hed to a
second tie

t th | but
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"3 an ef er erably
0. 00035 | P ASFonEIaNEr 21 94 oy shea/BBIAS xaine AResedy SR G bar 1 e,
and provi gesfaliteticduifasé af $id pecvind hétailizedf pahpn@naoisturpbatied | nsi de of
packagi ng made fromthe filmof this invention. The netal foil 10 is

attached with a third tie layer 25 to a polyneric noisture barrier 31. The
third tie nh ?ete.rno%r laqufu ehe& Inbhtionaprodddes loweghapged rdtﬁiMn@ﬁlnﬁmthnah’el t pol yner

such as p 0, ic no e barrier 31 has a rst

o T 2 D Berc kA it ot ol M oy elhrRe Bl o g prd G sa " Stc ond
\rllmotnhrret ﬁgl 'trﬂai%dtu?@ﬂﬁﬁn@zapé hédstesepkabtermﬁtloodnseniaﬁmelpelgiz;rer gg)? ’;j’%ﬂ% ]Ecel lhg cont act
o rer ¢ iapiad b SakieRt adetaple Bt HisSBARRONT ST c) SRS MRS o i ng
C(r)]ati n? 9bafﬂeemmblawhetrm@tammﬁuﬂagebadragseb?nﬁdl?]ms?et‘alhidueemﬁesaldnst rﬁct: on as
t he polyneric st barrjers of t i rst ' t,. The | ow
thanpe. ¥ eskednd Mriisthifred el Bt SRR elt rbPlice boites PRSI nar g
retaini ngt@tmtmetgl f6il; oa‘ndt(b)ea fow eitargeriatalning cbatirgnadtacherbtoltee fist t h t he first
nmetal lized u]g%%c é thelyﬁﬁal %merltc isture barrier 31 has a surface
conductivinﬁja e %ﬂ TSPQ g ImgIstis ‘?{s) preferably 10~ Sienens. The
Thi rd Enmbodi nent The th| rd embodi nent of this invention is illustrated in
Figure 3. t stat c_di.ssipative lvper 21 is.attached using
B o1 > B gl oles 3SBRAANE iAo mrOliBRe R vk UFarB R e il o1 o

noi st ure lﬁarpacteaglr@tﬁaaproaedts itestis fmh&llddtmetétls dis€lzarge 36d esrtbsionssaidbnd

e s por i SahBAed de) SrosaR el BRSBTS 0P,
18 at t achelimérsiondilyrstableatieledtyic pblarlnbeattnﬂhedhthaﬁwetabseala‘mﬁ stati¢ oi | 19. The

pol ymeric 2 r pol ymeric
noi sture d%glp%une&ﬂggﬁ'r @% g,ta’ f%"%g Che tgth%&&e%@ ﬁ @ts(i)éebr%@&feg%ﬁ The tie
| ayers ar epotymurl(d)apnlymenstmqmmnecbarrten vtlﬂhea firstreetatlized surfeeesandra t hi s

i nvention, r the netal foil
10 of the Sggéc}‘g’ 'gg?‘%%oaléﬁ d su?'fgcé?? §wg]é¢1ng{nde%reg g%%ﬁlsg'ggéeggﬁsaﬁdg 1 Sis placed
over the rpetyaterlb(mdlst(l@ bafiier dttamhedttarttgemeﬁlémlnam@(a)(adowngar‘gs has a

conduct i vi I The | ow
charge. rereines Rty plachia BT meBECEaMAc ot i ol B Wiet ¥ ar oo

r et ai ni ng baoer.i ng 4 of the first enbodiment. The netal foil 19 and | ow
charge retaining coating 15 together have a surface conductivity of between
10'" and 10'"' Sienens preferably 10'i Sienmens. Wile three enbodi nents are
set forth above, other variations are possible w thout departing fromthe
spirit of this invention. Afilmmaterial according to the invention wl|l
have a |ow rate of water vapor penetration, less than 3 X 10-i grans per nez
(0.02 grans per 100 sqg.in.) per 24 hrs when tested in accordance with
ASTM F-1249, and is therefore in conpliance with MI1B-81705. The film
material of this invention, when fornmed into a package will provide

el ectrostatic shielding for conponents placed inside such packaging to

wi t hstand voltages in excess of 12,000 volts. It v:~ill be understood that
the invention may be enbodied in other specific fornms w thout departing
fromthe spi r|t or central charact er| stl cs thereo The present exarrpl es and
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4 Junpe 2002 13 | Caim 1. Alow charge retaining filmmaterial for
packagi ng that protects itens fromelectrostatic discharge and from

noi sture caused corrosion said nmaterial conprising: a) &JaaaRoszal abl e
static dissipative polyner) b) a first noisture barrier attached to the
heat seal able static dissipative pogpner; c) a second noisture barrier
attached to the first noisture barrier, and d) a | ow charge retaining
coatiag attached to the second noisture barrier. 2. A |low charge retaining

filmmat qpiyal stﬁl%o@@ﬁ&@&cﬂ%é iRAntidh Pr&fdes 4 romafgeqmam.ﬁgﬁmpst atic
di scharge and from noi sture caused corrosion, said material conprising: a)

a heat sdnpigrpldospaskagingithat pioiacts e irgmelectrgstatic fisERA9BIY meri ¢ noi sture

barrier vuorrﬂas@nfsbrd%ﬁataﬁ'él%banlpﬁgﬂg S(Hfﬁ@éi%eﬁﬁﬁe%taﬁi@%&aaﬂ%‘ﬁ@?rﬁbﬂ i ~d surface,
said first Eﬁ%/msrlc nmoi sture barrier being attached to said heat seal abl e

static di @Laﬁ tig lypoatiached tthy hfeav%qaltheastpﬁw@ﬁs'p@)vefoy&%r(e Bol ymeri c

noi st ur e DfRdrRI miikiub Barfiér With &BisthetaAIREd SUFA@CAPISecdngecond nonnetal i zed
surface 1 said second nonnetallized surface of said second pol yneric

moi st ur e NoAMatalizeg Suriacetaid ppluaetic Moistye tarrier bapoached tatielnst e barrier by

a second tig |syéraoa% see&hd @mﬁeru&%ﬁ&%qee b&?lﬂbﬁé ﬁﬁlsﬁﬁabbﬂ@r%wched to said
first rretalllze surface of said second yneri c nol sture

batti er. raetaifoflgitaghed to the seqord g [ayer: RRd (e A few ﬁlgargq: éet?'aS’ﬂérWP@Qan adhesi ve.

attached to the metal foil.

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



d. Amaterial as in claim3 wherein the first nmetallized surface of the
first polynmeric noisture barrier is attached to the tie |ay@rjyune 2602une
2002 14 5. A matcxial as in claim2 wherein the netal of each of the

metal lized surfaces of the first and second polyneric noisture barrier is
al uni num and the alumnumis at least 1.7 X 10'8 mthick. 6. A material as
inclaim2 wherein the heat seal abl & static dissipative polyner has a
conductivity of at least 10'1 Sienens. 7. A material as in claim2 wherein
the | ow charge retaining Iayer is a carbon coated polymer with a

duct I laim 2
\?\ﬁgrgfnlt %a vc‘oggésur rlp%cl?a apor pos Wéﬂﬁ%‘%ﬁ C ﬁ?la'[nerial
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mat eri al ging that protects items from e|lectrostatic discharge and
corrosi 8¢ 'g’é‘ﬁ aréﬁ glp“tf?fﬂﬁ? fazicagosion) PRtegtion wglé%ll"é{'b‘? BSTHtipiEe gidasppat i ve

polymer, b) a netal foil attached to said heat seal able static dissipative
pol ymer The nvantion usees heat seglablestagic dissippiaye Rylymer 25 te base lavet fof fhe filbm sur f ace

and a second nonnetal lized surface said second nonnetal | i zed surface of
sai d pomptasal. cThiphest sgatable static dissipative polymer will become the interior of any packaging

maleria} made from the film. This heat sealable static dissipative polymer allows charge to bleed
off of any component placed inside the packaging material, and is resistant to triboelectrification
which might occur when the component is placed inside the package. This heat sealable
dissipative material is attached to a first moisture barrier which is either a polymeric barrier with
a first metallized surface and a second nonmetallized surface or is a metal foil. The first
moisture barrier is attached to a second moisture barrier which is either a polymeric moisture
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 serves as moisture barrier, and also acts as faraday cage 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.



barrier being attached to the netal foil ; and d) a | ow charge retaining
coating attached to the first netallized surface of the pol yngine2ooRi st ure
barrier. 4 June 2002 15 13. Afilmmterial as in claim21l further
conprising a first tie layer |ocated between the heat seal able stafic :
di.ssi pative polymer and to the netgl foil) and a second tie |ayer |ocated
between the nmetal foil and the polyneric noisture barrier |ayer. 14. A-low
charge retaining filmmaterial for packaging that protects items from
el ectrostatic discharge and corrosion said material conprising: a) a heat
seal abbe Kirat Embgdilismrinpat i ve pol ymer) b) a dinmensionally stable dielectric
pol ynmer attached to the heat seal able static dissipative polyner, c) a
netal foil attached to the dinensionally stable dielectric polymer; d) a
pol yneric noisture barrier with a first netallized surface and a second

nonnet al | i zeghs Yirdia&BbsEneht SRC RSN iR tRklte @d SURh@CE Oh @i rspol ymeric
noi sture barrier attached to the netal foil; a | ow_charge retaining

ned 10 . ngd e)

coat i ng BbeHERRI heat fahiE dF%S\Pé't“’erﬁ_Sf‘l_é'PlF P?'_é‘ﬂ‘e'éhmé e&‘F‘fetalP@r BEYSPHEM ¢ noi sture
barrier pmalerial. £t i Qs HRRA’ Y8labRIRtRI digigalilpSFmbN 1 GIiRh MsdfinpRRadife heat
seal abl e static dissipative polynmer is attached to the dinensionally stable
di el ect piagerigbthgihwill by oripnadrtewandjthe ngide of iePagknging materad apd Welhbe dhal | y
stabl e di6lecli Gnd UtiBlic! SnfHoh&fNEdnd rdibifed et Blis fsQkik R4t Qediond tie
| ayer and’ﬁvﬁ?er el n the gglfyrrernﬁ)tg noi st uérg barrier is attached to the netal
foi | by dasipativepolyimer [l ay preferably polyethylene of any thickness but, preferably 2.6 mm

with a conductivity of between 10" Siemens and 107'° Siemens. The heat sealable static

dissipative polymer 1 may also be polypropylene or polyurethane. The polymer is made

static dissipative by topically coating or volumetrically loading the polymer with

hydroscopic surfactants or ionic compounds known as antistats. These may be one of a

number of commercially available products from companies such as 3M, Dupont, or Dow

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 bartier 2 is preferably a vapor deposited aluminum,

although other metals such as copper, nickel, stecl, gold or silver may be used. Sputter coating



16. Afilmmaterial as inc la im1l4 where inthe f irst t ie layer , the
.second tie layer, ahd the third tie |layer are adhesives. 17. ﬁ %??Bb
material as in claim16 wherein the nmetal foil is an alum nu‘rtn*l . 2_L8. A
filmmterial as in claim217 has a thickness of between 5 X 10"3 mm and 13
X 10-3 mm (0. 0002 inches and 0.0005 inches). 4 June 2002 16 19. A film
material as in claim15 wherei ® the dinensionally stable dielectric polymer
is a biaxly oriented nylon. 20. Afilmmaterial as in claim219 wherein
the polyneric noisture barrier is a netallized polyethylene. 21. Afilm

mat esuldilsabe igrd adsteadp D Gpphdapesitiort. [Snfficiest|ohetd Bzhtiou shaddbd Isidalowi toum bet ween

1.7 X'10'8 to 4 X 10'8 mthick. 22. Afilmmterial as in claiml6 wherein
the kLeOWatgbaa gr%? Ea?l;[n I|&L~ tﬂ&ﬁ@ﬂ@tg'mﬂxgﬁemq%Bﬁ%mﬁ bc'l: ﬁ)B ?JTF)tp@Jle héed Sur face of the
pol yrr%r_l C. i*Sture bar rrer together have a surface If?nd_uct ivity of between
10" Rlugpiym sgeferablyjuger opetallizs hecauge of i grpainind Rendliat G HeRd i 1M W& teri al for

packagi ng that protects itens fromelectrostatic discharge and corrosion

sai @sddptiRrthisknesOsmkid Aiflhiumaoh thefist mealliabd furfice$ isthetliéaal IDAX 198 0l yer, b) a
first tie layer attached to the heat seal able static dissipative polyner;
c) axpodimremick, ?ﬁrefcsdbw@ngm p90erwiéd Brraed in(4 paeRigd thisFed psiymbase and a

| a

second nonnetal | i zed surface said polyneric noisture barrier being attached

t 0 trhistlite bakbridr 2§rdvides b farlday Ra S frOt86link Bripdi&its Pided Ghtest o t he pol ymeric

noi sture barrier; e) a netal Toil attached to the second tie |ayer) and
clectrostatic discharges.

The first polymeric moisture barrier 2 is aﬁachcd to a second polymeric moisture barrier
3 by a second tie layer 24. The second tie layer 24 is preferably an adhesive such as
polyurethane based adhesive, but may be a hot melt polymer such as polyethylene. The second
polymeric moisture barrier 3 has a first metallized surface 8 and a second nonmetallized surface
7. The second polymeric moisture barrier 3 is similar in structure to the first polymeric moisture
barrier 2 and made of similar materials. Although the first and second polymeric moisture
barriers could be made of different matcﬁals, for ease in 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 or 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 107 Siemens but



f) a low charge retaining coating attached to the netal foil.

24" Afil mmat eri al asi ncl ai 23 wherein the heat seal abl e statig ging2opative
polymer is an antistat treated polyethylene. 25. A fcimmterial as in
claim?24 wherein the nmetal (foil is conprised of alumnumfoil) and wherein
the netallization of the first surface of the polyneric noisture barrier is
al um num between 1.7 X 10'8 and 41 10'8 mthi ck. 4 June 2002 17 26. A
fllmrraterlal as in claim?25 wherein the noisture penetration rate is |ess
than 3 X 10" grans per - (0. 02 grans per 100 square inches) per 24 hours.
27. A frdymengehetwesn las1Q rand] 10 hiemanse (Theseeond pabyitstia meispesleamiaBiaon as at e i s
|l ess than 3 X 10' " grans per nz (0.02 grans per 100 square inches) per 24
hour s. @& a moishirebaraere ridhds adfgraday cdgaitnpr2tephempionertthplacedibsteathdhqrantetiaiat i on
rate is less than 3 X 10'i grans per nz (0.02 grans per 100 square inches)
per 24 fiouekctrddtitic Aisthdrge. rEtedpwahage-rétaining @bating 4t aloes enychiiye whithshdyr e
penetration rate of the material is less than 3 X 10-° grans per m- (0.02
grans [iild b Gheagataria to blebdsif slpaly o the surfoundifA envifonAént\, TED 1oAYchArgd{ . AUS. AS|

A CAL(?.AF(f . A@. AF(y. AL ANl . A AE
retaining coating also provides a physical protection to prevent holes or other damage to the first
metallized surface 8 of the second polymeric moisture barrier 3. The combined conductivity of
the low.charge retaining coating and the first metallized surface of the polymeric moisture barrier
is between 107 to 107 Siemens preferably 10° Siemens.
The Secox;d Embodiment

In the second preferred embodiment, illustrated in Figure 2, a heat sealable static
dissipative polymer 14 is attached to a dimensionally stable layer of dielectric 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 serve 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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The third tie layer 25 is preferably an adhesive, but may be a hot melt polymer such as

polyethylene. The polymeric moisture barrier 31 has a first metallized surface 33 and a second

nonmetallized surface 32. The second nonmetallized surface 32 of the polymeric moisture

barrier 31 is in contact with the third tie layer 25. The first metallized surface 33 of the

polymeric moisture barrier 31 is in contact with a low charge retaining coating 9. The polymeric

moisture barrier 31 is of the same construction as the polymeric moisture barriers 2 and 3 of the

first embodiment. 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 barrier 31 has a surface conductivity of between 10 and 10™° Siemens,

preferably 10°° 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

surface 34. 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 2 metal

foil 19. The polymeric moisture barrier 22 is similar in construction to the polymeric moisture
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second embodiment. A low charge retaining coating 15 is placed over the metal foil 19. The

low charge retaining coating 15 has a conductivity of 107 to 10® Siemens, preferably 107

Siemens. The low charge retaining coating is similar in construction to the low charge retaining

coating 4 of the first embodiment. The metal foil 19 and low charge retaining coating 15

togcthc'r have a surfgcc conductivity of between 10 and 10”7 Siemens preferably 10°® Siemens.

While three embodiments are set forth above,other variations are possible without

departing from the spirit of this invention. A film material according to the invention will have a

low rate of water vapor penetration, less than 3 X 10" grams per m”(0.02 grams per 100 sq.in.)
per 24 hrs when tested in accordance with ASTM-F-1249, and is therefore in compliance with

MilB-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 thaf the invention 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 illustﬁtivc and not restrictive, and the

invention is not to be limited to the details given herein.
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a) a heat sealable static dissipative polymer;
a first moisture barrier attached to the heat sealable static dissipative polymer;
c) a second moisture barrier attached to the first moisture barrier; and

a low charge retaining coating attached to the second moisture barrier.

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 barrer being attached to said heat

sealable static dissipative polymer by a first tie layer;

polymeric moisture barrier being attached to said first polymeric moisture barrier bya

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

moisture barrier is attached to the tie layer.
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17X 10®°m thick.
6. A material as in claim 2 wherein the heat sealable static dissipative polymer has a
conductivity of at least 10™'° Siemens.
7. A material as in claim 2 wherein the low charge retaining layer is a carbon-coated
polymer with a conductivity of at least 1 x 10® Siemens.
8. A matcriél as in claim 2 wherein the metallized surface is vapor deposited aluminum.
9. A material as in claim 2 wherein the metallized surface is vapor deposited nickel.
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'chargc retaining film material for packaging that protects items from
electrostatic discharge and corrosion said material comprising:

a) a heat sealable static dissipative polymer;

b)  ametal 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; and

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

the polymeric moisture barrier.
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heat sealable static dissipative polymer and to the metal foil, and a second tie layer located
between the metal foil and the polymeric moisture barrier layer.

14. A low charge retaining film material for packaging that protects items from

electrostatic discharge and corrosion said material comprising:
a) a heat sealable static dissipative polymer;
-b) a dimcnsional}y stable dielectric polymer attached to the heat sealable static
dissipative polymer;

c) a metal foil attached to the dimensionally stable dielectric polymer;

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 metal foil; and

e) 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 ti¢ 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 matedalasin claim 14 wherein the first tie layer, the

second tie layer, ahd the third tie layer are adhesives.

17. A film material 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 5 X 10~ mm and

13 X 10 mm (0.0002 inches and 0.0005 inches).
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20. A film material as in claim 19 wherein the polymeric moisture barrier is a metallized

polyethylene.

21. A film material as in claim 20 wherein the metallized surface is aluminum between
1.7X10%° 04X 10®m thick.

22. A film material as in claim 16 wherein the low charge retaining coating and the first
metallized surface of the polymeric moisture barrier together have a surface conductivity of
between 10™ and 107 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 polymer;

b) a first tie layer attached to the heat sealable static dissipative polymer;

c) a .polymcric moisture barrier with a first metallized surface and a second
nonmetallized surface said polymeric moisture barrier being attached to the first tie layer;

d) asecond tie layer attached to the polymeric moisture barrier;

€) ametal foil attached to the second tie layer; and

f) a low charge retaining coating attached to the metal foil.

24. A film material 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 barrier is aluminum

between 1.7 X 10 and 4 X 10* m thick.
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26. A film material as in claim 25 wherein the moisture penetration rate is less than
3 X 10" grams per m* (0.02 grams per 100 square inches) per 24 hours.

27. A film material as in claim 1 wherein the moisture penetration rate is less than
3 X 10" grams per m* (0.02 grams per 100 square inches) per 24 hours.

28. A film material as in claim 2 wherein the moisture penetration rate is less than
3 X 10" grams per m? (0.02 grams per 100 square inches) per 24 hours.

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

lessthan 3 X 10" grams per m* (0.02 grams per 100 square inches) per 24 hours.



