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I nvention relates to packaging and in particular to packages that are 5
sui t abl e Woro3@tssage and transportati on of goods that req@craSps/onexti on
from environnmental dangers, such as electrical hazards, humdity and
oxygen. Such goods may conprise for exanple el ectronic conponents and

circuits or nedical products, any of ' carry associ ated | abel i ng.
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The present invention also relates to rial used in such packages
and to nmethods of manufacture 10 of such material and packages. BACKGROUND
TO THE | NVENTI ON The storage, protection and transport of sonme goods such

as el ectronic conponents and cir E[F-P&FGHE BYENTRNdI cal products is known to
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a spark that JmgfHm&aaras, r?,gﬁnscthr 8Y eldctiida thQHQ,dﬁumldgya%qgir&gﬁ@nt Such .

providing el ectrostatic shielding, it is also preferre or. el ectri cal
prot ecti on plogpodd mEyosdraerissl tos example eleciivnie icpappoents EHO) clicoit Or diesitapat e
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agai nst the relafesctbshebt slatarial asédiin such padkagge anditd methadsof nhesufaghire f or

the sane el ectrical rotectign ply to try and reduce the potential for
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damage t hat ectromagnetic effects, e.g. radio
frequency or other electromagnetic 25 interference (RFI/EM). As a further
consideration, it is also desi rBabI e totry to protect many of these goods
agai nst potential environnental Wé?ﬁ?H@TéW'NQEN?'W exampl e the effects

of humidity and ofrheXit@iefe, Piotedtiolr RS trafspdriel sbrad| gbods icR dsoeleetrorgen and
hum dity to gain access o packaged materials. 30 It is known to

provi de” f| exiCBMPOPEBEH qg;ugg@élseﬁ@sm?ﬁiﬁﬁl PrREvEiads knewse &9 Pe aigky foryibpir
LErmoTe e, ERSSRo MS iat R051 0%, Befe Coasont he PRI g T,
Lo inspect §fas of elesisestpiie BUGHRE a8Hb ok REGchgoNABRaRIS thak hesarpe o
thi ck goods or may result in the discharge of a spark that might damage or destroy
certain goods. In addition to providing electrostatic shielding, it is also preferred
for an electrical protection ply to provide electrostatic dissipation (ESD) to
20 dissipate electrostatic charge that may build up or otherwise appears despite the
electrostatic shielding effects, e.g. due to friction. Beyond protection against the
effects of electrostatic discharges, it is also desirable for the same electrical
protection ply to try and reduce the potential for damage that might be caused by -
electiromagnetic effects, e.g. radio frequency or other electromagnetic
25 interference (RFI/EMI).

As a further consideration, it is also desirable to try to protect many of
these goods against potential environmental hazards, such as for example the
effects of humidity and of oxygen. Air ingress is a particular route for oxygen and
humidity to gain access to the packaged materials.

30 It is known to provide flexible protective envelopes that include a metalized
layer designed to provide protection against electrical and environmental damage.
Some such envelopes include material which is opaque rendering it difficult to
inspect goods or labeling inside the packaging, such as for example thick

laminates that incorporate a metal layer.



| am nates that incorporate a netal layer. 1 WO 03/061958 PCT/ US03/ 01283
There have been proposals in the prior art to try and alleviate sone of the
above- menwDeam6Ips obl ens associated in dealing with such goadsps/one exanpl e
of which may be found in US 5,739,463. In this prior art proposal, a
protective flexible envelope is used to protect a printed circuit board.
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object of the present invention to_&pér ovi de i nproved packaging that is
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i nventi on t o transpamracyrbtiihearks agdineeelectradtatic poteptiamduci ng i nproved

packagi n\g/;l. 20 Accordingly, the present invention provides a package adapted
to recei 8 and protect goods, such as for exanple el ectronic conponents,
sai d package having a body whi cummetworerHEiNvENdmMeN ucent wi ndow forned from

a flexible |amnat.ed sheet terial,.a first, layer of said | am nated, sheet
mat er 1 &l conpr st Rde 2Pl ahmerrcant BertiEt iogtoRs TraEiadirrgRaging ftgan
oxi de deposi tiedupatle far idrade dhdCtedrishBtatdry of Y06€£.0M0Gs lapsean Wbjsohidt the

flexi ble sheet material conprising an el ectrical protection ply including
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said firsts a%aﬁ%@?&?@ctﬁb@f&tﬂc%is@hérﬁé B&d Ndlsd BFbNaés briviteshBAGI isdafing, for
back-to-back rel ationship and at [east one and preferably both said |ayers
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package accorfibfithg visual inspection of at least some aspect of items inside the package. It
is a further object of this invention to provide methods and materials for producing
improved packaging.

20 Accordingly, the present invention provides a package adapted to receive
and protect goods, such as for example electronic components, said package
having a body which includes a translucent window formed from a flexible
laminated sheet material, a first layer of said laminated sheet material comprising
an environmental protection ply including an inorganic oxide deposited onto a first

25 carrier ply, a second layer of said flexible sheet material comprising an electrical
protection ply including an electrically conductive material deposited onto a
second carrier ply, said first and second carrier plies being laminated together in a
back-to-back relationship and at least one and preferably both said layers having
a heat-sealable outer ply laminated thereto. In this manner, a package according

30 to the present invention provides at least a portion thereof comprising a
translucent flexible sheet which is adapted for use as a window through which
items such as goods or associated labeling can be inspected whilst in the
package, e.g. in order to monitor the state of the items and/or to monitor
conditions present or past to which items therein have been subjected.



30 to the present invention provides at |east a portion thereof conprising
a translucent flexible sheet which is adapted for use as a w ndow t hrough
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t hrough sai d wi ndow. _Sai d ndow may b osi tioned substanti al
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contamination may pass into said body through said window.
Said window may be positioned substantially on one side of said body.

20 Said window may extend substantially all the way over at least one side of
said package, for example from side-to-side or top-to-bottom. Said window may
therefore be co-extensive with at least one dimension of said package and may,
for example, be in the general form of a translucent stripe or bar.

Said body may include one or more sheets of flexible metal film laminate,

25 said metal film laminate preferably having at least one side comprising a heat-
sealable outer ply.

Said environmental protection layer may include an organically modified
ceramic (ORMOCER) or an organically modified silicate (ORMOSIL).
The present invention also provides a method of manufacturing a package

30 adapted to receive and protect goods, such as for example electronic
components, the method including:

a) providing a body for said package, said body defining an opening, and
preferably comprising a metal film laminate;



seal able outer ply. Said environnental protection |layer may include an
organically nodified ceramc (ORMOCER) or an organically nodified silicate
(ORMOSI L)YwoTheepsesent i nvention al so provides a net hod offCrarsa$/ee8uri ng a
package 30 adapted to receive and protect goods, such as for exanple
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as a w ndow t her eof and\/\hereby said window is useable for viewng itens

i nsi de sai d package, 10 for exanple goods or |abeling. The nethod may
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said fro and 15 back panels and form ng said package by heat sealing said
f ront paﬁél to sai d?ortﬁ%P AHe? So?flﬁléeglﬁ‘g' of one or nore heat seals running

substantial | y ar ovngl nfeth§@ mahehdeffofaing s2iephokade franel front Sael Rgdadn
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seal s. Ajgai da8ephRsisHHY fRTRIG $5d Paek&e BPHeat sealing said front panel to said
back panel by means of one or more heat seals running substantially around a
periphery of said overlying panels, leaving an entrance portion at least temporarily
unsealed for insertion of goods into said package. The method may include
forming said package from overlying moving webs of front and rear panel

20 material, in which case the method may include forming a succession of said
packages by heat sealing said overlaying webs to each other by means of
transverse and longitudinal heat seals. A said series may comprise one or more
packages formed by means of two longitudinal heat seals and at least one
transverse heat seal. A said series of packages may in the alternative or in

25 addition comprise one or more packages formed by means of two transverse heat
seals and at least one longitudinal heat seal. A said longitudinal or transverse
heat seal being formed respectively substantially along or transverse to the
direction of travel of a said moving web. The method may include heat sealing
said moving webs to each other and cropping off packages so formed.

30 The present invention also provides a flexible laminated sheet material
suitable for use as a translucent window in a package, wherein said sheet
material comprises an environmental protection ply including an inorganic oxide
deposited onto a first carrier ply and having a heat-sealable ply laminated onto
said deposited inorganic oxide, an electrical protection ply including an electrically
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20 polyethylene terephalate (PET). The environmental protection ply of said flexible
sheet material may include an organically modified ceramic (ORMOCER) or an

organically modified silicate (ORMOSIL).

BRIEF DESCRIPTION OF THE DRAWINGS
25  The invention will now be described by way of example only and with reference to
the accompanying drawings, in which:

Figure 1 is a schematic plan view of packaging according to a first
embodiment of the present invention;
30 Figure 2a is a side view in cross section along the line A-A in Figure 1;
Figure 2b is a side view in cross section of a variation of the embodiment
of Figure 2a;

Figure 3a is a simplified view of Figure 2b;



vapor deposition technique. The or each said carrier ply may conprise a 20
pol yet hyl ene terephalate (PET). The environnental protection ply of said
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(ORMOCER) or an organically nodified silicate (ORMOSIL). BRI EF DESCRI PTI ON
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Figures 4a aﬂﬂalﬂhaéthﬁn@la%mﬁrﬁdﬁh@ aé@gﬁ‘l’g @fltﬁe SHiboaiPhénté BF Fighfs! 1o 3c;

manuf acturi ng a portlon of the p ag |ng t he enbodi nents of Fi gures lto
3c; Figure 4c isFigyseatc ibed lalfanmﬂﬁWfa trnanufgctyﬂ%ssta@%m%lblen i JPFMing
enbodi ment s dem t ter

Fi gure 4b; gng];%re Eﬁﬁé??gh@ﬂ\gﬁh't\fjdlng%sﬁy bgﬁ%rﬁfch éﬁ@gdﬁ?elﬁ?eo (?ﬁé&lr?gts)ent
invention; 10 Fi figuse %is arniarastyled\r ef sethird sersbediment) bf e @resahts Invah’tl@ml e

for use i manufa r | tig of
Fi gures 11@) to 5; ﬁdﬂ{ﬁ% Fgaaéssgdg ?{)er?‘i{i'rﬁsr gﬁ%ﬁ a @8&@% ?'Jr gﬁgl ﬁcent
wi ndow made usi n@aﬁmmWa@baimfof%@pad@m aﬁtde@lnmbcﬂﬁnémtgwf&gﬁlresm
section through ap, alternative enbodi mrent of the wi ndow of Figures 6a to
7; and Figure 9 is & section through a variation to the material used in
Fi gure 6a Figure 7 is a section through a substantially translucent window made
using the materials of Figures 6a and 6b;
15 Figure 8 is a section through an alternative embodiment of the window of

Figures 6a to 7; and

Figure 9 is a section through a variation to the material used in Figure 6a
and comprises an arrangement that may be substituted for the equivalent
arrangement of Figure 6a used in the embodiments of Figures 7 and 8.

20
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention will now be described with reference to certain
embodiments and with reference to the above mentioned drawings. Such
description is by way of example only and the invention is not limited thereto but

25 only by the appended claims.

Referring to the Figures, and for the moment in particular to Figures 1 and
2a, a package 10 is in the form of a bag/envelope and comprises a body made of
flexible sheet material in the form of a front panel 12 and a back panel 26. The
material used to provide the front and back panels 12, 26 is a flexible metal

30 laminate, comprising for example a 20 micron thick aluminum foil/film laminated in
between a carrier ply on one side and a heat-sealable ply on the other side. The
carrier ply may comprise a polyester material, preferably polyethylene
terephthalate (PET), but may be made from other materials such as orientated
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apply a heat apdahetiobdand side of the front panel 12 and by applying one or more further

heat-seals 22b between the inboard facing side of the window 14 and the inboard

side of the back panel 26. The package 10 is also heat sealed along its sides to

20 define a storage space for receiving and protecting goods 16, such as for

example electronic components and circuits or medical goods.

The metal laminate forming the front and back panels 12, 26 provides
protection against the penetration of environmental contaminants such as
humidity or oxygen. The conductive nature of the aluminum layer provides

25  electrical protection in the form of both electrostatic shielding protection (ESP)
and electrostatic dissipation (ESD). It also provides prétection against the effects
of electro-magnetic interference (EMI), such as for example radio frequency
interference (RFI). These environmental and electrical protective properties are
also provided by the window 14 as will be described below, although the

30 requirement to make the window 14 translucent may reduce the level of
protection provided by the window 14 in comparison to the panels 12, 26 of metal
film laminate.

The window 14 is used to provide a substantially clear view into the inside
of at least a portion of the package 10, so as to enable inspection of items held in



15 side. This neans that it is preferable to create the hernetic seal
around the opening by a heat-seal 22a between the outboard facing side of
t he wi ndowob4/061ssl t he i nboard side of the front panel 12premdisbyorgpl yi ng
one or nore further heat-seals 22b between the inboard facing side of the
wi ndow 14 and the inboard side of the back panel 26. The package 10 is
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addition or in the alternative, the labeling 5 may be in a form suitable
for nonitori GNYEIEENGEndIG BBRASDIN %%f'ﬁbma’!’r% W@rhﬁyPEﬁ?HﬁWatP R RIGCHPRIFE past

\(/)\Ar1 _present i matditark Ne Hearikgaliasel 1%-(&rryﬁqghh'ﬂ6'hﬂiaﬁdh whi'&ﬁiaQ@WQTnsggaﬁ)nQﬁQﬁ@ 16
ich are to be protected are introduCed into the package 10 before all
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The package 10 optionally carries a further label 20 attached to its outside.
This label 20 may carry, for example, information which is not necessarily directly
20 related to identification of the nature of the goods 16 themselves but rather
perhaps to their delivery, storage or use details, e.g. batch numbering, supply
source, date of packing, use-by-date, dispatch details, customs information and
customer.
A first variation to the structure of the embodiment above is disclosed with
25 particular reference now also to Figures 2b and 3a. Instead of using separate
front and back panels 12, 26, a single panel 12a of the metal laminate is used to
form the body/bag, the panel 12a being folded over with its heat-sealable layer
(PE) inboard and in such a manner that the panel 12a comes back on itself about
the fold 24. The remainder of the structure of this variation is the same as that of
30 the structure described in relation to Figure 2a and the same description and
reference numerals apply.
A second embodiment of the invention is disclosed with reference now also
to Figure 3b. This embodiment is a variation of the arrangement described above
in relation to Figures 2b and 3a, in that a metal laminate sheet 12b is folded or



t he heat seals 22a, 22b, 22c are made may be predeterm ned, as wll be

di scussed bel ow, but may al so be variable and shoul d take account of the
nature awo o3hen9s8 of t he goods 16 that are being seal ed | rRCThsSopeacknge 10.
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A triple strip 12c-14-12¢c which may be used in creating the base material

for a front panel of the version discussed with reference to Figure 3c, can be

20 formed from three initially separate rolls running under fixed heating bars, the
outer strips 12c overlying the inner strip 14 along edges of their PE sides. The
resulting triple strip 12c-14-12c may be formed continuously within the limitations

of supply roll length and cropped off as formed or rolled up for later use and
cropped off when required. Panels 12c-14-12¢ which are created by cropping the

25  strip material may then be wrapped around themselves or goods 16 such that the
outer edges of the metal laminate strips 12¢ abut PE side to PE side and are then
sealed to provide essentially the same structure as the second embodiment
(Figure 3b) having a lengthways/vertically orientated window 14 extending in a
top-to-bottom orientation substantially all the way over the package. In similar

30 fashion, a panel 12¢c-14-12¢c may be wrapped around such that the other pair of
edges abut, i.e. each strip 12c-14-12¢ abuts the opposing ends of its constituent
strips PE side to PE side and forms a package/bag having a sideways/transverse
orientated window 14 extending in a side-to-side orientation substantially all the

way over the package. |



The structure of the second enbodi nent may be varied such that it is nade
froma series of one-tine separate panels 12c, 14, 12c, 26. Initially,
separ at e worosfe6193®2c of the netal filmlam nate are heat s@earaso2@ASPE si de
down 10 onto a strip 14 of the wi ndow sheet. This panel 12c, 14, 12c,
referred to for convenience as a front panel, is then placed with the PE

sides of the netal_ Jam nate strips face down onto tfhe PE side of a
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simlar 30 fashion, éanel 12c-14-12c may be wrapped around such that the
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havi ng a sideways/transverse orientated window 14 extending in a
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as for exanple cropping the strip along as to 'formdi agonal
wi ndows. In a@fdatleﬁgﬁ meéng tap web, the same sealing techniques disclosed may be used

for each version of top web. It will also be noted that the rear panel 26 may also
20 comprise a composite of strips 12c, 14 of metal laminate and window sheet as
required without exceeding the maximum permissible ingress/egress of
contamination.
A first version of heat seal 22f comprises a longitudinal heat seal along a
portion of an outboard strip 12c-14-12¢ with a transverse heat seal across all
25 constituent strips 12c¢-14-12c and a further longitudinal heat seal along a portion
of an opposing outboard strip 12c. This version creates a package 10 having an
entrance across the constituent strips 12c-14-12¢, through which goods may
enter the package 10.
A second version of heat seal 22g between the top web/panel 12¢-14-12¢
30 and a backing web/panel 26 comprises a first transverse heat seal across all
constituent strips 12c-14-12¢, a longitudinal heat seal along a portion of an
outboard strip 12¢ and a further transverse heat seal across all constituent strips
12c-14-12c¢. This version creates a package 10 having an entrance along one
constituent strip 12c.

10



14-12c formed fromthe triple strip 12c-14-12c may be used in the first

enbodi nent (Figure 1, Figure 2a) in place of the panel and w ndow

conbi nat iwp 03/0d@58 14 of that enbodi ment, thereby extendi ngCrhusoporss bl e

range of orientation of the window 14. In addition, panels/rolls may be
formed froma greater or | esser nunber of constituent strips, e.g. a

Tl i pi 6 wi ndow st T st Siptfed ity FIREYLIFelbrehbg o Bilidte s h
conpri se out evhigh thepgaakhgipigtis & theefoah of anienselopa 200 dornusd ﬂwmdtewbieemwaleri al
M nate 19 dRMPERSPEt RalsE 2 neVRg ho b K SUEBER T B sadel e it ™! &
whi ch a panelmétatlatiindtéomappelire Bame matedbledisaussed abbee in reation t2Ghafiest
di scl osed W|th refergc to Fi exa Iosed the

4c. .Th
par t1 oul ars 1 M e0Ra e apceRiy e A5enng sty e s bovered B §3EN4dN |

mat erial runniiigh @/ RémdetitaNy Real-sydkdd V@meoéhéé@%téﬁélei 20281 thé |éro¢|}ﬁi
appreci ated however that, as each version of the strldg 12¢-14-12¢ faces the

back panel 2B'ePERSIHY. t%nquC%r]SG@U?@lyarﬂﬁﬁ ewindgy 4l rfanpositieneds "1@63"914 are
used to creg{Rekitfy BAVINAdsHAR 1‘2@13andt i'éeofsﬁlmlé‘fﬁfglzé"ﬂ) beaIBiirdpReticH 8fbAsed

may be used for each version of top web. al so be noted that the
rear panel 2@spagt af Bemsdngdeihe §@V9|0@@rﬂ19@s |BrYeW@Y of expmple; dg thisacase et al

| am nat e ﬁ)‘;d LROaK SH&GH s%ﬁ?méﬁéﬁﬂyré‘sdaﬁ‘”etlé@%hc‘éx«ﬁ?@qbﬁgoete{ﬁﬁ%r?g?‘db@%o
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This version cieates o package 10 having an entiance fLong ofe fnstytuen
strip 12c. y not provide the same level of enviro p
the metal laminate. For example, water vapor transmission of some translucent
20 windows 14 has been found to be in the region of 0.1g/m? and oxygen
transmission has been found to be in the region of 0.1cm’/m? per day per bar of
0O,. The maximum size should be limited by the maximum allowable rate at which
contamination may pass into the body 10; 100 through the window 14; 140. This
will often be limited by level or rate at which items inside the package can absorb
25 contamination penetrating through the window 14; 140. A suitable range for water
vapor transmission may comprise less than 0.5, preferably less than 0.2 and most
preferably less than about 0.1g/m?. In similar fashion, a suitable range for oxygen
transmission may comprise less than 0.5, preferably less than 0.2 and most
preferably less than about 0.1cm®m? per day per bar of O,.
30 In the first and second embodiments only a single window 14 was
provided. It will be apparent, in particular from the third embodiment 100, that a
plurality of such windows 14; 140 can be provided in any embodiment 10; 100
and that they 14; 140 can be placed in other positions in dependence on the

nature of the particular inspection called for, within the limitations imposed by the

11



10 WO 03/061958 PCT/ US03/01283 A third enbodinent is disclosed with
particular reference to Figure 5, in which the packaging is in the form of
an envel owe 030619for ned from flexible metal | am nate sheetrcraiseshk3 120
having a hole cut out of it in one face. The flexible netal |am nate may
be the sane materi al discussed above in relation to the first 5 and second
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er
and second e rﬁgﬁp§s@>mtx,te§tlgg ﬁgcptgd \Hrcﬁe@plylgp ®agied out and a transmissibility
of at least 30% sought, preferably 35% and most preferably of 40% or more.

20 A first sheet 40 is disclosed with particular reference to Figure 6a and
comprises an environmental protection ply 30 in the form of a layer of an
inorganic compound such as silicon dioxide SiO.. This material SiO; is favored for
optimization of cost versus volume and performance, although other materials
such as aluminum oxide (Al.O3) may be considered for this purpose. The

25  environmental protection material/ply is deposited onto a carrier ply, for example
by vapor deposition/electron beam evaporation, and a typical deposition thickness
is in the region of 1.8g/m?. The deposition thickness of a ply may effect the light
transmissibility through it and variations in the thickness of the layer may be used
to provide different translucence, for example a thicker ply such as one

30 comprising up to about 2.2g/m? may prove useful if greater protection is required
and the translucence can be compromised accordingly. On the other hand, if
greater translucence is required and it is the environmental protection that can be
compromised, the deposition thickness may instead be reduced and é layer

comprising down to about 1.5g/m? may prove usable.
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provided. It will be apparent, in particular fromthe third enbodi ment 100,
that a plurality of such windows 14; 140 can be provided in any enbodi nent
10; 100 wod3nbmssthey 14; 140 can be placed in other posiPCITarse3/orns3
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features of Fﬁgu%%@cﬁﬁl Fig&d nefé%tr%*g ﬁjgd%cﬂg%ﬁnﬁéﬁn&?' Iuglﬁg a%orilicte

scanni ng devic as a arco e rea
transmi ssi bi | inaterigksuch s Iaomaﬂalprpeéfer%)hl wlureinge: rThed natal sndeposited, for

i ssi bil f I 0] d t
pr of er abi y.of “AvRSr s & 8Bel ¥ PR hendiRh eER e ShEHS SRR M Put ar
referencelio ﬁargilucmnﬁal%hcb skertpThe espasitien tHiclkoess ) cqn’lnprﬁmifdaroekaniaple %Oolzn
he f f f d n_di oxi de, Si
Thi's materi a 455 s Sepdps, LAY PET 1600 ARAREAT 4RCE MRS LAY fu BF dieand
per f or mance, fat tehau@le @ohepolyathglenal terephitiediate S(PETY mrr‘amquvdlén( Ad 26RBjlarmay
be consi der edfiaf or envi ronmental praotecti

material/ply 'Bﬁﬁ%h? EBV'B?WT&P%E‘IO%{P%FE N Vg, the eXeassrsside OBWWEQF'CE‘"V
deposi ti on/ el @HdUBIveISIHBRaY BRI Hvierdd byARfhidationRh&to BERAPBLIEH BIY ih hEtoRRSS

20 of a franslucent plastics sheet 28, made for example from a heat sealable
material such as a low density polyethylene (PE) or equivalent.

The two laminated sheets 40, 42 are then laminated together by joining
them in a back-to-back relationship across their respective carrier plies, using in
this embodiment an adhesive bonding agent 36 and thereby forming a window

25 sheet. Alternative means of joining the two sheets 40, 42 may be used, such as
for example joining the sheets 40, 42 by means of a heat-sealable layer, e.g. a
polyethylene layer extruded between them. This forms a one-piece window sheet
14; 140 in which the lamination of the constituent layers is a necessary step in
order to form a closed bag, as otherwise openings may be left in the bags. The

30 unitary window sheet 14; 140 also provides ease of handling during manufacture
of packages, e.g. in comparison to trying to use separate sheets 40, 42 to form
the window 14; 140 by simply overlaying them one-on-top of each other.
Furthermore, lamination of the sheets 40, 42 together reduces the chances of

vapor or other contaminants getting in between them and potentially reducing the
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Is in the region of 1.8g/n2. The deposition thickness of a ply may effect

the light transmssibility through it and variations in the thickness of

t he | ayerwoag/obmwsgsised to provide different translucence, PCOrusexengs e a

t hi cker ply such as one 30 conprising up to about 2.2g/n2 may prove useful
If greater protection is required and the translucence can be conprom sed

s the envi r ol BEine Bitbimetion 46,28 Blo- RS HERDEG SrhHled D,
t hi ckness naysheaeds é@,dﬂfmahlcbdmglﬁdwappdnafthewwere tocbqieftsxhlmldamd t o about
1.5g/ n2 may prove

sa /06 8 P The carrier ply
conpri ses a pol yesﬁé)lplgW&P'Qp gp Wwink oé{‘f 86%%171 % f@?'@%ﬁ’f QYQe
(PET), L bu]'E nmyietwdmad@ddr;?rmtgﬁd“lﬂfe em)tirenmhaall praud;tdmcbly/ta:ybr Bbesfumrtaat tthe
suitable fpor QSItIO t env rotectlo terna,lves
such as. o1 HEBTEH RIGRARrD parE tBhp e foah eXealy Arblains Propasl oy
be found 5 swm@hin@tnoﬁ hgu&lxagaﬂdmait)da/e@i‘ortd’reoxygehmnemrf@m&dche?mbﬁen
covered by lamnatjon thereto of an outer 8 inthe formof a

transl ucent pPA¥eMPalpRethis gHangament Ay, hO‘Q’SVq’rsb?ré‘%M?rWﬂ exanpl e from a
heat seal abl e mat eIfHea\Mndﬁwcéhe@ﬂﬁOM(%fiﬁB' &e@er{t‘?ﬁ‘#en%ﬁ%'Ilé\)fatlégltﬂ@%m J%ﬂ

(PE). Other preferably heat-sealable naterials nmay consi dere such
as for exanpl@upeiiyperpyrieneart a&raglg@me@tq lé]rwlwah @6esqliéh¢ ott@r io§ eavigtinesdal wi t h

particul ajy r e5eLiepfigy) r@’ote%hg@ §c&ﬂ suchh%?% %ﬂo? |ﬁ§pte:<):kugr?er égf‘l%{b@da I ve

ply formed using a co as a
al um num Tha;cmtsmr the eﬂepf@snfttmj ﬁnVlmnmant angideethespaniraging plibe enviconnvayalr

d iti ' ) t l. | asti heet .
The depost t 1 oMU 1B flqng Bldh el Boeion Jek | BB D Lo PieB B Rk,
and 1500 Angsofrpnotection @th‘ordﬁdebycﬁrerswroupidmgmyetweammdﬁe 12012£xlahspl12cf2@m

I hyl t hal at PET,
Phe” env! r oneheoRAPNEChTtute Prinereloffes BpisBieh ven Jarerbnet eedioaiali

conducti vgs pl %léialng%)rbﬂéeﬂorﬂq&%l?)?@lé@}foh@ﬂb Rifdsipaioh MESB? an@fpretecH 8gaildty in
nt | asti,cs .sheet 28 or exanple froma

ngt f g(ra;nl zzigl d ??ﬁftﬁéiiaslnozle erennagn 'Cl'rgﬁﬁﬁr@ﬁg?@MHBFBet hyl ene (PE) or
equi val ent. The twe Figure bR kmtRRhent e, diddosideint WEieh |y il efvitpaRimar by
jorning protection ply and the electrical protection ply are deposited onto opposite sides
of the same PET carrier ply. This forms a combination ply 34 that is then
20  sandwiched between two layers of outer ply, each of which is preferably in the
form of a heat sealable material such as a polyethylene (PE) sheet. This
eliminates the need to provide separate layers for environmental and electrical
protection and then to laminate them together, but might necessitate custom
machinery or a special production run to make it. This may contrast financially
25 unfavorably with starting from separate sheets 40, 42, as suitable such material is
available and laminating the two types together is a cost effective way of realizing
practical embodiments of the present invention without major investment in
tooling.
A further embodiment is disclosed with particular reference to Figure 9,
30 which may be considered a variation of the environmental protection layer
discussed in relation to Figure 6a. In this variation, once the inorganic oxide (e.g.
SiOy) has been deposited onto the PET carrier ply, a further level of
environmental protection is added/deposited onto the carrier ply before the outer
ply 28 is included. A suitable material for such extra protection is one that falls
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themin a back-to-back relationship across their respective carrier plies,
using in this enbodi rent an adhesi ve bondi ng agent 36 and thereby form ng
a w ndow &b osloewss Al ternative nmeans of joining the two sReFES030128312 may
be used, such as for exanple joining the sheets 40, 42 by neans of a

heat - seal abl e | ayer, e.g. a polyethylene | ayer extruded between them This
forns a one-phgfhe ﬁrﬂgﬁ%&pﬁgéneﬁcﬁw %é%r%éh(‘mg 4(@4&&%’@ rﬂinreﬁé dd'®
constituent layers 1s a neceSsar orm a ose ag, as
ot herwi se opesimefimesyn ke |astf as@RMQQEﬁgszf W‘rheh 30 subrgtaupy iswrafielved shest 14;

compar son ¢ cCERIIRD 150 el e R BT o sl eBetschan 5% REiRRAU 1 a:
140 by si npl ythevsoligay ipngceisbeandoare q)refémlblyoép@lmhmohwmlar fashlionetoaish
| am nati on_of the et her reduces t&‘ﬁ chances of aﬁpor or

ts
ot her contni 'ﬁéi?{tgs ee Oﬁlg'cﬂorbé?&ﬂ%r?nf’ﬁ@?ﬂ’ g8l prieHienaleysT SearrlicAge e 13

WO 03/ 061958 &%&H Hﬁ@%ﬁﬂaﬁ%f tHeapsédepeneRnbibn L AR ¢edIIeBaiNeOfradéisdidn &F 3
by m st form%g/ on or in between the sheets 40, 42 which m ght happen if

they were to B&IPEMENtalngzarHs {Eguat W%&ﬁaﬁhd‘ﬂnq@"tﬁe wi ndow sheet 14; 140,

the outboard faci ngnhd dige @S‘Pé’selh? invefod i1 Hééri Bﬁﬁ%@@ﬂ?téh'%g/n“é'r% described
environmental protection ply/layer 30, such that the "5 el ectri cal

protection plYith sgapeckio ?é’”ﬁﬁﬂ’?@mdﬂrﬂ% éM'Hzrbﬁalllﬂckﬂﬁi@@@bﬁémms'pllﬁﬁsincal
cont am najg o t e

chem cal h?:om1 gﬁﬁaﬁgnghﬁrﬂsﬁg fé?nr] \aéﬁgceaﬁéén]{ y[g; ﬁ%‘ﬁ%ve@%ﬁée%ﬁ}’ﬁ g] th‘?he
wi ndow sheet Scpperag spiritohthegnesydion. i nvent i on al l eviates the situation
found in some prior art arrangenents in which one or the other of
environnmental 10 or electrical protection is conpromsed in order to allow
i nspection of packaged goods or the effects of the environnent inside the
packagi ng. The environnental protection |layer and the el ectrical
protection | ayer conbine to provide both types of protection afforded by
the surrounding netal |amnate 12, 12a, 12b, 12c, 26, the conductive
nature of the electrical protection layer 42 providing electrostatic 15
shielding protection (ESP), electrostatic dissipation (ESD) and protection
against the effects of electro-magnetic interference (EM/RFI). In Figure
8 an enbodi nent is disclosed in which both the environmental protection
ply and the electrical protection ply are deposited onto opposite sides
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of the same PET carrier ply. This fornms a conbination ply 34 that is then
20 sandw ched between two | ayers of outer ply, each of which is preferably
in the fwWomMBO61988 heat seal able material such as a pol yet irgirarse3/(R28) sheet.
This elimnates the need to provide separate |ayers for environnental and
electrical protection and then to | am nate them together, but m ght
necessitate augiypdn nachinery or a special production run to nmake it. This
may contrast Tinancially 25 unfavorably with starting from separate sheets
40, 42, as suitable such material is available and am nating the two

types toget her. Af’pa@k@g@édéﬁté@t‘dIééélv%@hdqfrotb@ﬁédoﬂsnmcrpéﬁfbﬁ'bﬁé\hpl@rTbOdl ment s
of the present invention wthout investnment in toolin A further

embodi ment is d?§€§r%EHOWPPHe'H§r§3'Q: ?Q@QPMF’@&EOQYOW@PBW $a 30 which

may be consi der gahgudet Widonfophed *ﬁ@nﬁé‘ﬂékl@l&ﬁﬁ'ﬂi@kecpér%e‘%%dt&“hl'@Mr%f
discussed in relation to Figure 6a. In this variation, once the Inorganic

oxide (e.d Si@y§r Wa@lda@@ﬁnafésébﬁ@@aa@ﬁ@@qnwwarwwmrne@ltay a further
level of envi rBlrb@Ef‘d?lBﬁ D f’h@lﬁ@ ?Qﬁnb@aﬁ@%ﬂﬁfﬁ%ﬂté@gnﬁﬁ f?rfs{ E‘fm&aﬂf/' er ply

before the outer IS in ed.” A suitabl'e materi or such’extra
protection is oﬁéeGCPmi laen ofssaidi Hexile eBeeianasdalrOmMISIRY A1eleatricalnt o t he

group known gen C red to
sonetimes in th@rogé:@bh)sb @ﬁ%@%n g%\ﬁ %gkgu%'véﬁﬁo%%} ||§|Sde?>Bg lté’cfé‘rﬁ{)t 0 as

or gani cal | y nodsécond carierqdy, ssid fDRCGDE é.s:))ndElamee plied beinglamicatedbe pr oduced
by the s gel Ss_an r re ed in a |mIa fashion to
varni sh 5 ayer@%e%? ﬁ@ﬁ&f'ﬁ%ﬁ?%ﬁfﬁngﬂé agﬁ 8ﬁh%'?ﬁ ap BFeé?r@éW | ayer
i's applicabl e teaidé¢nehs kaviogameat-sedlablbduredelaminaiyéiHdréto. and reduces the
transm ssion of environnental hazards through the or each wi ndow 14. Wile

the present invention has been particularly shown and described wth
respect to a JrAfpackage acdoodingénclain 4, whéﬂeirb@idmalreiespﬁnxbrbyamimam skilled

depar i ng- 1 rom (HEE BSH oraBelRemaf o R bl o TRt T o085 1055

PCT/ US03/ 01283 se@lablewly.

15 3. A package adapted to receive and protect goods, such as for example
electronic components, said package having a body which includes a
translucent window formed from a flexible laminated sheet material, a layer
of said laminated sheet material comprising an environmental protection ply
including an inorganic oxide deposited onto a carrier ply and an electrical

20 protection ply including an electrically conductive material deposited onto an
opposite side of said carrier ply, at least one and preferably both said
protection plies having a heat-sealable outer ply laminated thereto.

4. A package according to any preceding claim, wherein said electrically
conductive material includes a metal, such as aluminum applied for example

25 by at least one of a sputter or vapor deposition technique.

5. A package according to any preceding claim, wherein said window
completely covers an opening defined in said body and is fixed in place by

one or more heat seals.
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1. A package adapted to receive and protect goods, such as for exanple

el ectroni c conponents, said package having a body which includes a

transl ucew0 osioedssv f ormed froma flexi bl e | am nated sheet poatusos/ad283 a first
5 layer of said | am nated sheet material conprising an environnent al
protection ply including an inorganic oxide deposited onto a first carrier

ply, a secorgl haRkagd aé@r&nék@él’ahﬁ% WRERIN MRId GH safPoRHid Rviffh a
el ectrical protectl on p% including an electrically conductive nmateri al
L]

deposited onto Bredstargiie axlmm;ﬁagdmgwnwm pizs thelngdinitesidntthe araxineimp| i es
bei ng | am nat ed ﬂd%@b@&?ét@%‘iwhlbh%oﬂ%néﬁbrh%gpésé f’?ﬁd 8*[5'08 ﬂﬂgquﬂ +835t one

and pref erabl y sald | ayers having a seal a e ou am nat ed
thereto. 2. A pwitklaye according to claim 1, wherein said carrier plies are
| am nat ed together using therebetween at | east one of an adhesive and a
heat - seal able ply. 15 3. A package adapted to receive an rotect goods,
such as for e&aﬁﬂ!a@kagﬁ 8eqarding do aryip@seding claimi whgm%@@vwﬁw@ a body

whi ch i ncl udes r a flexible | am nated sheet
|ﬁ6r?é66élg>%€e{?ﬂnaw &9lame re® dald

material, a layer of said | amrnated sheet material conprising an
environnmental protection ply including an |norgan|c oxi de deposited onto a

carrier ply agdAacRAGS héddrdihg ZaRy Qﬁe%éalhg%léﬂh)’wh@r‘élldlgﬁld'gnr?dbmﬁéﬁéﬁdd cally
conductive material deposited onto an posite side of said carrier ply,

at |east one andubsiait @1"&9“%90‘{’5@}‘10%%{"% Ieeﬁt eﬂ%éldiedﬁ sgid @kﬁ%,fgrge@mple

heat - seal abl e ogb@rsidd-Yo-sidElop@e@-Adiehet 0- 4. A package according to any
preceding claim wherein said electrically conductive material includes a

nmetal, such as alum num applied for exanple 25 by at |east one of a

sputter ofp VapoA pierasd ém’ﬂmhgwgh Hl%ceémg%léﬂﬁcgﬁﬂ(ﬁoa?ﬁélhé'lrﬁ&ldlﬁg 8ny
preceding claim wherein sajd w ndow conp etely covers_an openi ng defi ned

in sai d body an@'mere sheats Pﬁﬂﬁﬂlt&%@“%@' f"@@“@?t%?@ melat filgelgminate 6 " \Wo
03/061958 PCT/ Usfeadrabigdhaving atfi‘ed%%h@@@e%wrﬂmg% F]Qatféeéla'ﬂéouﬂéf‘@ ein the

size of said opening i's wthin a predeterm ned naxi nrum said mum si ze
being limted by the maxi num allowable rate at which contam nati on may

pass into saifth AQdkady asEdhdifgitslany preceding claim, wherein said environmental
protection layer includes an organically modified ceramic (ORMOCER) or an
15 organically modified silicate (ORMOSIL).

11.A method of manufacturing a package adapted to receive and protect
goods, such as for example electronic components, the method including:
a) providing a body for said package, said body defining an opening and
preferably comprising a metal film laminate;

20 b) providing first and second translucent layers of flexible laminated sheet
material, said first layer having an environmental protection ply including an
inorganic oxide and said second layer having an electrical protection ply
including a conductive material;
¢) laminating said first and second layers together to form a window sheet;

25 and
d) sealing said window sheet onto said body across said opening, so as to
integrate said window sheet into said body as a window thereof, whereby
said window is useable for viewing items inside said package, for example
goods or labeling.
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wi ndow. 5 7. A package according to any preceding claim wherein said

w ndow is positioned substantially on one side of said body. 8. A package
accor di ngwoe3aeyspr ecedi ng claim wherein said wi ndow ext @xcaaIS03/01283
substantially all the way over at |east one side of said package, for
exanple fromside-to-side or top-to-bottom 10 9. A package according to

any precedi nglZAdieXibleRitindted ¥he6t materiaicduitdbleFoliiR a4 tiERsIBcSSRhFowp|
flexible nmetal filmlamnate, said nmetal filmlamnate referablé havi ng

at |east one si teA PBFKATEsIOR §XaMAle-n anaskags aceidiag toppy ongopciaimschire
according to anyopf ﬁpﬁméﬂﬂ)cﬁé@&o%ln#"ﬁ%@hm $%Wer@ﬂvéafd)§H’%'é’frrﬁéterlé?r otection

| ayer includes an organicall ceramc
organi cal | y nodf¢nedseasan @ra\tlr@n(rmmercﬁyctlomlwmbldmcaromomm@@deur| ng a

package adapt edgishdiaehyea ﬁFé@l cBfrfet Eﬁ/ éiq{%f%%’a ?é@thse%ﬁa Bly?éﬁﬁlﬁg L or sai d

el ectroni c conponents, the thod | rOVI
package, said beulp seid demqssge@moasgmn mgde,ran elpcidgtalmubtiegtiaroplyinaiding an et al

{1 ext ble | am naf S eABLEHER inalefb AT B 4 baRhG G pyfaed ©
envi ronnent al phmtne@a|heat-sd>glable(pllwl_dn'mgatiemonﬁ_ormlicggx;pomtedchﬁ((ijlwnglg sai d tsec_on:j
| ayer having an e ric otectiqn .including a con ive material;
c) | aninating sg'iaterﬁ Sﬁﬂgﬁﬁ %i\ﬁ%‘f?&gIcﬁ'&#?"%é‘é‘f‘ﬂ@'ﬁ‘f‘ataﬂ&[’ _EeW‘rﬁjoyv sheet ;
25 and d)10seal i bgcksiHshowiradbunsiiget onto sai d body across said opening, so
as to integrate said w ndow sheet into said body as a w ndow t hereof,

whereby said wi ndowis useable for viewing itens inside said package, for
exanpl e goods. Arﬂekialmllamitgatedé’hmrwéﬂﬁbﬂlﬁablé’&ﬁ'dum&)ﬁraﬁﬁucelﬁwihd‘d\nem bl e

package. for examppeee S aitnB A nairern s drang Wl 6 of 4Ae o 10
or in a nmethod #@opindi mettical adcarding b clarhemlvvh@ah%amﬁet FRitétal al
conprises an engérﬁgr?s%esngnaen\P ri)grtn%%all Bpotgct%n ply mcludm% an mbn%%%%ao%dce oxi de
15 deposited onto a carrier ply and an electrical protection ply including an
electrically conductive material deposited onto said carrier ply, at least one
side and preferably both sides of said sheet material comprising a heat-

sealable outer ply laminated thereto.

14.A flexible sheet material according to claim 12 or claim 13, wherein said
20 inorganic oxide comprises an oxide of silicon, preferably silicon dioxide
(Si0O2), and is deposited by for example a vapor deposition technique.

15. A flexible sheet material according to any one of claims 12 to 14, wherein
said electrically conductive material comprises a metal, said metal
comprising for example aluminum and being applied for example by a

25 sputter or vapor deposition technique.

16.A flexible sheet material according to any one of claims 12 to 15, wherein

the or each said carrier ply comprises a polyethylene terephalate (PET).
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5 deposited onto a first carrier ply and having a heat-seal able ply

| am nated onto said deposited inorganic oxide, an electrical protection
ply incl uaDreg/oexsss el ectrically conductive material deposi tPed/uss/01283 second
carrier ply and having a heat-seal able ply | am nated onto said deposited
conductive material, said first and second carrier plies bei ng | ami nat ed
together in ai7Z fhamke éﬁbéfmfl‘é‘teﬂ‘éi|a@&ér@ﬁ1§hb%ny%%e%faaﬁﬁé bb@ohg sheet
material suitable for use as a translucent W ndow 1n a package,

exanpl e in a pat®idgEViewBerfaherotestian plydneudgs an aigspically mOdI@dcﬂeramICa met hod
according to clgp Nﬁ&*’ i ses an

envi ronnent al pr owgl?%n e?d&géﬁkglljyrs{gsgﬁe?%fgr@%tg3#)5]\@?’@_&_ 15 deposited onto
a carrier ply and an electrlcal protection ply including an electrically
conductive material deposited onto said carrier ply, at |east one side and
preferably both sides of said sheet material conprising a heat- seal able
outer ply Y aninated thereto. 14.A flexible sheet material accordi ng to
claim12 or claim 13, wherein said 20 inorganic oxide conprises an oxide
of silicon, preferably silicon dioxide (SiQ2), and is deposited by for
exanpl e a vapor deposition technique. 15. A flexible sheet materi al
according to any one of clains 12 to 14, wherein said electrically
conductive material conprises a netal, said nmetal conprising for exanple
al um num and being applied for exanple by a 25 sputter or vapor deposition
techni que. 16. A flexible sheet material according to any one of clainms 12
to 15, wherein the or each said carrier ply conprises a polyethyl ene
terephal ate (PET). 18 WD 03/061958 PCT/ US03/ 01283 17. A flexible sheet

mat eri al according to any one of clainms 12 to 16, wherein said
environmental protection ply includes an organically nodified ceramc
(ORMOCER) or an organically nodified silicate (ORMOSIL). 5 19
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