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specifically to an el ectronic device enclosure having an integrated
in-mold foil, 10 which prevents fluid ingress around an included
touch screen interface of the electronijc device. A resistive-type
touch screen is a sensor consisting of two opposing |ayers, typically
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surface to prevent fluid ingress into the electronic device refiably. For example,
for some use settings, applying the pressure to the gasket that is necessary to
keep various chemicals and fluids from seeping in around the touch screen to the

25  interior of the electronic device typically exceeds the sensitivity of the touch
screen. As such, the touch screen in the vicinity around the gasket will register
continually a touch, thereby making the touch screen unresponsive. Furthermore,
using a gasket does not protect the upper surface of the touch screen from the
environment. In some use settings, exposing the touch screen to various

30 chemicals can cause damage (e.g., pitting, fading, weakening, hardening) to the
flexible top layer.

A similar issue exists for the button(s) on a meter, where a button that
deflects will open a hole through the housing, thus allowing a liquid breach. This
can be problematic in some use settings, such as a hospital. As hospital meters

35 are cleaned with corrosive fluid cleaners (e.g., bleach) daily, preventing fluid
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screen from exposure to such cleaners is inperative for robustness.
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20 display. The in-mold foil includes a screen covering portion overlaying the display.
The display can be a touch screen interface, and the screen covering portion can
be configured to permit operation of the touch screen interface through the screen
covering portion.

In another embodiment, provided is an electronic device that comprises a

25 display, and a protective enclosure. The protective enclosure comprises a molded
front housing sized to accommodate the electronic device, and a polymer in-mold
foil integral with the front housing. The in-mold foil includes a screen covering
portion for overlaying the display and provides a liquid-tight seal with the front
housing to prevent fluid ingress from the front housing around the display.

30 These and other features and advantages of the invention will be more fully
understood from the following description of various embodiments of the invention
taken together with the accompanying drawings.



5The follow ng detail ed description of the enbodi nents of the present
I nvention can be best understood when read in conjunction with the
fol I owi ng WP2#HGEH where |ike structure is indicated WEHERPKQO7TIS
reference nunerals, and in which: FIGS. 1A and 1B are front
and back views, respectively, of an electronic 10 device with a touch
screen interface and having a protectiyg enclosure according to an
enbodi nent of the present invention; FIG 2 is a cross-section of the
devi ce taken along section line 2-2 of FIG 1A, FIG 3Ais a close-up

cross-gection th%"fbﬁo?w{ﬁﬁﬂ d@hﬂ%ﬁ o%@:ﬁbﬁﬁh of tRE e%dlflmgh@ oftRe res@ﬁ@
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FIGS. 1A and 1B are front and Vi ews, respective
portabl e, F@@hmw@eﬂmmg@%mﬁn&@fﬁlﬁb 3Mth a di spl ay 101 and

having a prot egjd Veis a perspective view of an in-mold foil according to an embodiment
20  of the present invention as thermoformed and before injection molding of a
cabinet encapsulating portions thereof;
FIGS. 5A and 5B are front and back perspective views, respectively, of a
front housing according to an embodiment of the present invention after molding a
cabinet to the foil of FIG. 4;
25 FIG. 6 is a cross-section of the front housing taken along section line 6-6 of
FIG. 8A; and
FIG. 7 is a close-up cross section view of a button area of the front housing
taken along section line 7 of FIG. 2.
Skilled artisans will appreciate that elements in the figures are illustrated for
30  simplicity and clarity and have not necessarily been drawn to scale. For example,
the dimensions of some of the elements in the figures may be exaggerated
relative to other elements to help to improve understanding of the various
embodiments of the present invention.
FIGS. 1A and 1B are front and back views, respectively, of a portable,
35 handheld electronic device 100 with a display 101 and having a protective



WO 2008/ 028644PCT/ EP2007/ 007735 -4- 5 enclosure, generally indicated
by synbol 104, according to an enbodi nent of the present invention.
The di spl aYYORO®/2864the ||| ustrated enbodi ment is a touckEERZEH773S
interface 102, which is best showmn by FIG 2, and in other

enbodi nents nmay be any conventional display device used in a

portabl e, handheld el ectronic device. The protective enclosure 104
conprises a nolded front housing 106 (FIG 101A) and rear housing 108
(FIG 1B). Optionally, a receptacle 110 for a stylus 112 may be
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osci |l | oscopes, | ogic analyzers, and any other hand held, bench top,

or embodiment, the protective enclosure 134 is provided with a strip port 118 for
inserting the test strip 116 into the electronic device 100, such that the reaction

25 between the glucose and the reagent may be read in order for the electronic
device 100 to determine the concentration of glucose in the sample. In one
embodiment, a window 119 is also provided such that information about the test
strip 116, such as for example, lot number, calibration data, expiration date, etc.,
may be read by a barcode reader 121 {FIG. 2) of the electronic device 100.

30 In other embodiments, the electronic device 100 may be a conventional
personal digital assistant (FDA), cell phones, satellite phones, telemetric devices,
or similar electronic devices which use a touch screen interface 102 for display
and data entry. For example, and not to be limited by, such similar electronic
devices that have a touch screen interface 102 include instruments such as

35 voltmeters, oscilloscopes, logic analyzers, and any other hand held, bench top, or



WO 2008/ 028644PCT/ EP2007/ 007735 -5- 5rack mounted instrunment that has
a touch screen interface. Additionally, the term"el ectronic device"
may conpri¥We BWR¥de scanners, hand hel d GPS recei ver s, PCIHEP2OR7THETT3S
handheld el ectroni c devices. The foregoing description of the term
"el ectroni c device" has been presented for purposes of illustration
and description. It is not intended to e exhaustive or to limt the
i nvention to the precise fornms 10di scl 6sed, and other nodifications
and variations may be possible in Iight of the teachings of this
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conpri se a nethod scrolling, ma used | t'ens
sensitive dewce mounted on top of the display. The touch screen interface 102 is
used for displaying graphics, text, and other elements to the user. The touch
screen interface 102 may be used with the tip of a finger of a user and/or the
stylus 112 to select elements from the screen, to draw figures, and to enter text

20  with a character recognition program in the electronic device 100.

The electronic device 100 may have at least one button as part of the user
interface. In the illustrated embodiment, use of a button, such as a power button
120, is provided on the front housing 106 of the electronic device 100, near the
touch screen interface 102. In other embodiments, additional buitons may be

25  used as shortcut buttons to instantly call up a certain program on the electronic
device 100, may comprise a method of scrolling, may be used to select items from
a list, or may have any function that the designer of the device software may
assign to the button or set of buttons. The button size, layout, and function may
vary for each manufacturer and model of the electronic device 100.

30 In addition, the electronic device 100 has at least one method of connecting
to another device or computer. In one embodiment, this may be through a direct
electrical connection, such as through a wire cable or fiber optic. In another
embodiment, this may be through another medium such as infrared

communication or through a radio communication.



alist, or may have any function that the designer of the device
software may assign to the button or set of buttons. The button size,
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el ectroni c device 100. 30ln addition, the electronic device 100 has
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such as through a wire cable or fiber optic. In another enbodi nent,
this may be through anot her nedi um such as infrared conmuni cation or
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30 In all embodiments without the strip port 118, the protective enclosure 104
is watertight, chemically resistant, dust proof, and provides some shock protection
of the internal components should the electronic device 100 be dropped. Even in
the embodiment with the strip port 118, the enclosure 104 provides similar
protections as the embodiments without the strip port, if the electronic device 100

35 is exposed to general cleaning procedures (e.g., device wipe-down with a



35 is exposed to general cleaning procedures (e.g., device w pe-down
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enbodi mrent the front housing 106 and rear housing 108 are joi ned
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108. The fasteners 126 mate with an aggociated insert portion 128,
shown in FIG 5B, which is provided on an interior surface 130 of the
front housing 106. 10FIG 3A is a close-up cross-section view taken
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desired. fear housing 108. In one embodiment, the gasket 132 is molded adjacent and

above an inner lip portion 142 of the rear housing 108 that is provided on the
interior side 140. The gasket 132 and the lip portion 142 encircle the entire

25  interior side 140 of the rear housing 108. The front housing 106 provides a
complimentary lip portion 144, such that the squeezing of the gasket
therebetween forms a suitable watertight seal. Those skilled in the art may use
other designs of forming a watertight seal without deviating from the scope and
intent of the present invention. The construction of the protective cover 104 is

30  provided hereafter.

The rear housing 108 may be constructed of rigid plastic, metal, flexible
rubber, or any other type of material that could be adapted to afford the protection
of the electronic device 100 desired for the application. For example, a metal rear
housing 108 may be used in an application where an elegant style is desired. A

35 flexible rubber rear housing 108 may be selected for an application in a wet



35 flexible rubber rear housing 108 nay be selected for an
application in a wet WD 2008/ 028644PCT/ EP2007/ 007735 -8- 5

envi r onment O 2808428648 p| astic rear housing 108 may be sclEERIOTGT73HN
application where dropping the device 108 is a concern. Those skilled
in the art nmay use other types of materials and constructions w thout
deviating fromthe spirit of the presern invention. The front cover
106 conprises a polyner foil 148, which is shown by FIG 10 4,
integral to a nol ded cabinet 150, which is shown by FIGS. 5A and 5B.
The f okl : Ldeg A I (Vi@ Malet
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por t on_ 12U plnaledEis el ednsrBlis RS Bidtog firs e S5 ot B
15 120, wpredent invieatidbnshown by FIG 7. The foil 148 in one enbodi nment
may be transl ug_gnt or at least partially translparent, so that the
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touch screen interface 102, the foi'l 1487is | ed to be thin
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the t h | , ' ugh
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screen covering portion 152 in a range from about 0.127 nm (0.°005

i nch) to HBB#HCentquatigast padiay tiapspareph sodheidbei®agss Bigplaygdzon the

di spl 1 L Ss ' ' fli for
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for exanpl82. about 1.016 mm (0.040 inch) thick or 30thicker as
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is a polycarbonate material. In still other enbodi nments,
foil 148 should have enough thickness to endure scratches and other wear and
tear without breaking and sacrificing the protective function. In one embodiment,
25  the in-mold foil 148 is a polymer material having a thickness in the screen
covering portion 152 in a range from about 0.127 mm (0.005 inch) to about
0.889 mm (0.035 inch). For embodiments having a display 101 that is not a touch
screen interface, a thicker film for the in-mold foil 148 in the screen covering
portion 152 may be used, for example, about 1.016 mm (0.040 inch) thick or
30 thicker as flexibility in the screen covering portion 152 is not required.
in one embodiment, the polymer material for the front housing 106 and rear
housing 108 is a thermoplastic alloy blend of polybutylene terephthalate (PBT)
and polycarbonate (PC), which is available under the trademark Xenoy(R), which
is produced by General Electric. In another embodiment, the polymer material for

35 the in-mold foil 148 is a polycarbonate material. In still other embodiments,



WO 2008/ 028644PCT/ EP2007/ 007735 -9- b5alternative materials for the
front housing 106, rear housing 108, and the in-nold foil 148, such
as for exaffpl2808/038¢$| yvi nyl choride material and ot her PREEERPY/00FHRES
be used by those skilled in the art to achieve the sane results while
maintaining within the spirit and intent of the present invention.
The foil 148 is formed by an in-nold injection process. In a first
step, a 10 surface of a flat polycarbonate filmis optionally
decorated with decorations 149 by a printing process (e.g., screen

printi g, ki LB alRIEL . e ' _
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conponents to the raw material, such as netal flakes or other
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106 taken through the section |ine 6-6 shown in 5A. Some parts
of the noFelefzinghintieg of sddingeothenenraponants knthy raw mptasial, sech @s. metal

the i"usﬁé@édse& &nepﬁa&ﬁﬁvres,%a Eusb td a%r?gg;tﬂgh%gfﬁ%ﬁg%.g&%mﬁgw% 152

is a recessed area that extends a majority il
148, whi ch043nd bousisysppos aed 168. t he cabi net 150 (i.e., cabinet 150
I

s et oot e oae g N R e b BALY
area hat formirg) wopronislendesired dedturds)sucln bk fetextpible, the screen covekings to
D e ke B o oS e P e, e N T iou
cabi net 1k{siz&YosithAed08/4 E8GEARKY FHAR 60 PoidRg tool designed for in-mold
injection. Resin is injected onto the film and the foil 104, which requires little or no
secondary operations, is ejected from the molding tool.
25 The foil 148 is then bonded to the molded cabinet 150. FIG. 6 illustrates a
section view of the front housing 106 taken through the section line 6-6 shown in
FIG. 5A. Some parts of the molded cabinet 150 are removed for easy of
illustration. In the illustrated embodiment of FIG. 6, the screen covering portion
152 is a recessed area that extends a majority of the length of the foil 148, which
30 s unsupported by the cabinet 150 (i.e., cabinet 150 does not provide ribs or other
molded support features). Similarly, the button covering portion 156 of the foil 148
is also a recessed area that is also unsupported by the cabinet 150.

it is to be appreciated that the use of these unsupported areas provides a
35 degree of resiliency to the foil 148 after being bonded to the cabinet 150. For



-10- 5 exanple, and with reference made to FIG 7, the resiliency of
t he button covering portion 156 of the foil 148 permts a user to
depress t hWORPEU28644 button 120 such that contact is neRfS/BROVIEMTIE he
button 120 and a switch 158 of the processor/notherboard 103. Wen
rel eased by the user, the button 120, being spring biased, will push
agai nst the button covering portion 1564 which slightly 10 gives,
thereby returning the button 120 to a normal non-contact position.
Simlarly, and with reference made to FIG 2, the resiliency of the
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25  face-drop situation of the electronic device 100 to prevent a load from hitting the
power button 120 directly, thus reducing the force that the switch 158 of the
processor/motherboard 103 may experience from button 120 during impact.

In one embodiment, the foil 148 is bonded to the molded cabinet 150 by a
thermal fusion process during injection molding of the cabinet 150. This thermal

30 fusion process, which is due to chemical affinity of the materials activated by the
heat of the molding process, ensures that the bond between the foil 148 and
cabinet 150 wili not weaken over time and does not rely on chemistry of an
adhesive. In an alternative embodiment, the foil 148 can be attached to the
cabinet 150 by after molding. The attachment of the foil 148 to the cabinet 150 in

35  this alternative embodiment can be accomplished via a variety of processes, for



It is to be appreciated that the polynmer foil 148 functions as both a
touch screen protector as well as a neans to seal out fluid ingress
around t heWPal28%4+4 een i nterface 102. The foil 148 pr RETHEI7HOT7AE
protective enclosure 104 also 10 solve the issue of fluid ingress via
apertures, such as normally provided around a button, in front
housi ng 106. Furthernore, the use of the polynmer foil 148 provides
protection to the touch screen fromchem cal attack and nmechani cal
darmage (e.g., scratches) during normal use. The present invention is
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chem cal cleaner. The foregoin escription of the 1 nvention een
pr esent ed buden,go fiens beusing i106u efroarea it dessof thptpabymen foiliig8not
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formdi sc Ions™ a varrations ma
possi bl e dan'iangglie g),fsdrhtehab)cdmrtgewmahgse The above enbodl ment s
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enbodi menf8Vige: $URd a5\PE RKABIAIC feadital idevisear Medical devieas Bye often pri or
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el ectronic device conprising

enclosure 104 having an 1ntegrated foil 148 in a front housing 106 and a watertight
seal between housing 106 and 108, permits the electronic device 100 to be

20 disinfectéd easily using a chemical cleaner without liquid ingress, and also
providing protection of the display screen against chemical attack from the
chemical cleaner.

The foregoing description of the invention has been presented for purposes

of illustration and description. It is not intended to be exhaustive or to limit the

25 invention to the precise form disclosed, and other modifications and variations
may be possible in light of the above teachings. The above embodiments
disclosed were chosen and described to explain the principles of the invention and
its practical application to thereby enable cthers skilled in the art to best utilize the
invention. It is intended that the appended claims be construed to include other

30 alternative embodiments of the invention except insofar as limited by the prior art.



5a protective enclosure for internal conponents of the electronic
devi ce whi ch conpri ses: a nol ded front housing sized to
accommodate the el ectronic device; and a pol yner
in-mold foil bonded to said front housing, wherein said 10in-nold
foil includes a recessed screen coverindZportion for overlaying the
di splay and provides a liquid-tight seal with the front housing to
prevent fluid ingress fromthe front housing around the display. 2.
The el ect r ot @@iths AeRnffY te'lavbrtich aread foNéwsei n said in-nold foil
15 further includes a button covering portion whic¢ch pernmts operation
of a button of the electronic device overlaid by said button covering
portion, and whenej | LG O 4 Seal between said in-nold foi
and said frght hgﬁggﬁgﬂgﬁ%ééﬁg%g%@Pgag%ainst fluid ingress fromsaid
front housi ng ar auisplagiahdbutton. 20 3. The el ectroni c device

according to claim1 erei,n sai.d.in-mpld foil . further . a
button covering BdPEs vm?g?}agglf%u[1@rlg%gsgpggﬁntafolf'Q’\ebﬁ??taoﬁﬁ%yévﬁ%

el ectroni c ggs-eoApREdsai d by said button covering portion and
provides a liquid-tight seal between the button and, sajd frant,

housi ng, wherein sai daiRigemheptausKY SHesd PaFcPImpdalm hg BT anc
recessed area Ofdéakg'ﬂﬂinnld foil. 25 4.The el ectronic device
according to clairm 1, wherein said in-nold foil includes a raised

portion provi ded abova pobimerdemadhfaildmadeddo saiddiont joysing. ivdiereigsaid

recessed, screen co | A9 :D0rt1.0 ' t ed.

" ecessed,ser een LOvGd R iRAIds T dABLL e s SRR A FRF 836y HE the
display and provides a liquid-tight seal with the front housing to prevent

fluid ingress from the front housing around the display.

2. The electronic device according to claim 1, wherein said in-mold foil

15 further includes a button covering portion which permits operation of a button of
the electronic device overlaid by said button covering pertion, and wherein said
liquid-tight seal between said in-mold foil and said front housing also protects

against fluid ingress from said front housing around said button.

20 3. The electronic device according to claim 1, wherein said in-mold foil
_further includes a button covering portion which permits operation of a button of
the electronic device overlaid by said button covering portion and provides a
liquid-tight seal bétween the button and said front housing, wherein said button

covering portion is an unsupported recessed area of said in-mold foil.

25
4, The electronic device according to claim 1, wherein said in-mold foil
includes a raised portion provided above said screen recessed covering portion,
said recessed screen covering portion being an unsupported recessed area of
said in-mold foil.

30

5. The electronic device according to claim 1, wherein said in-mold foil

includes a raised portion and a button covering portion, said recessed screen



covering portion and said button covering portion both being
unsupported areas of said in-nold foil, said button covering portion
permts operation of a button of the electronic device overlaid by
said button covering portion and provqu§_a | i quid-tight seal between
the button and said front housing. S 6. The electronic device
according to any one of clains 1 to 5, wherein said in-nold foil is

integral with said front housing via a thernal bond.. 7. _Th

el ectroni c eYPERd aéﬂﬁﬂcﬁr}ﬁ’gﬁaﬂ%b&?@" RYENBY PEHEP@%E?'B%{“WERQ%&E_’r,?as
conpri si ng aof@|o"iﬂ%hﬁ%iﬁ,@%%b%d}%nv!§ivéﬁn§Bgﬁgﬁ%eﬁﬂﬁé bpéfavioivbot § baabs of
front housing. 8. e electronic device according to any one_ of
clains 1 to the eldutroeiodesidecoveriaigthyosdid buiden eeveriog Porinndans provides a

Lo any one. drurBREealRaeh inelPutal ol g HERLIRRB. cnc ceure

provides @ port for inserting a test strip into the electronic

device. 20 10.The el ectroni ¢ device according to,any o f clains &
to 9, furthd: corfieieleRpric deuse feresdng to W’bég@? Rf gaﬁﬁ gf%gte‘ﬁbﬂ?"@@ sal

enclosure i s, Hade iRk iRaR EAtkaLshg i darkdat yasn the front

and rear housings. , ectronic deviCe according to any one of
clains 1 to 9, further 25 conprising a rear housing, wherein said

protective cl osure,i d tertl . i ween
the front ard re eﬁd%@f%gcs&e%%dg‘gﬁ?ggﬂé ﬁ@érﬁaﬁ%éﬁ@%&n@ £de§'ﬁggggto an
interior@i demprisingea frridedveashagsind @hichlemgebes sealimgly widvsaid front
according to any one of clains 1 to 9, further 30 conprising a rear
housi ng, vvhé‘Pé'F%’gsai d protective enclosure is made watertight by a

gasket provi ded between the front and rear housings, wherein said

gasket is nol ded adjacent _and_above an inner |i g q?o'rti on of the, rear
housi ng, and. - The-elgR@nis ¢evis CAOFHRY hank P obylaimsyble 4 wherein said

compl i ment atys i Ric @ide’8:a e%&g%@%a%%ﬁ@]do@g rdnifofe gasket

t her ebet ween E’for ni's a suitable water seal . 13. The el ectronic
device attording to any one of clains 1 to 12, wherein

9. The electronic device according to any one of claims 1 to 8, wherein said

protective enclosure provides a port for inserting a test strip into the electronic

device,

20 10. The electronic device according to any one of claims 1 to 9, further
comprising a rear housing, wherein said protective enclosure is made watertight

by a gasket provided between the front and rear housings.

11.  The electronic device according to any one of claims 1 to 9, further
25 comprising a rear housing, wherein said protective enclosure is made watertight
by a gasket provided between the front and rear housings, and wherein said

gasket is molded to an interior side of the rear housing.

12.  The electronic device according to any one of claims 1 to 9, further
30 comprising a rear housing, wherein said protective enclosure is made watertight
by a gasket provided between the front and rear housings, wherein said gasket

is molded adjacent and above an inner lip portion of the rear housing, and



5 said in-nold foil is bonded to a cabinet of said front housing by a

t hermal fusion process. 14. .The el ectronic device according to
any one of clainms 1 to 131 wherein said screen covering portionis a
| ar ge unsupported recessed-area of the in-nold 10 foil, which is

sized to overlay an outer filmlayer of 184i d di splay. 15. The
el ectroni c device according to any one of clains 1 to 14, wherein

said display is a touch screen interface.
wherein said front housing provides a complimentary lip portion, such that the

squeezing of the gasket therebetween forms a suitable watertight seal.

13.  The electronic device according to any‘ one of claims 1 to 12, wherein
5 said in-mold foil is bonded to a cabinet of said front housing by a thermal fusion

process.

14, .The electronic device according to any one of claims 1 to 13, wherein
said screen covering portion is a large unsupported recessed area of the in-mold

10 foil, which is sized to overlay an outer film [ayer of said display.

15.  The electronic device according to any one of claims 1 to 14, wherein

said display is a touch screen interface.



