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(54) Title: DISPLAY SYSTEM WITH ANTISTATIC HOUSING FOR A COMMUNICATION DEVICE

FIG. 2

(57) Abstract: A display system (200) is provided to withstand high impact in conjunction with electrostatic discharge (ESD) pro-
tection. The display system (200) comprises a display lens (205) coated with a layer (220) of electrostatic discharge material. The
display system (200) further comprises an inner housing layer (210) formed of an insulative material providing structural support to
the display lens (205) and an outer housing layer (215) formed of an antistatic material providing an electrical path for dissipating
electrostatic charge accumulated on the display lens (205). A portion of the display lens, formed as a flange (225), is mounted
between the inner housing layer and the outer housing layer.
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DISPLAY SYSTEM WITH ANTISTATIC HOUSING FOR A COMMUNICATION DEVICE

{8081} The present disclosure relates generally to display systoms, and mare
particularly to the lenses nsed in display systerns for communication devices requiring

high imapact and electrostatic discharge protection,

BACKOROUND OF THE INVENTION
10602} Communication devices, particalarly portable communication devices such as
handheld two-way radios, are increasingly being used to transmif critical data in
emergency situations typically through the use of a display lens, Since these
communivation devices may be used under exireme environmental conditions, the
display lens needs to be designed to withstand high impact. For example, ATEX
certification requires the display lens to withstand a 47 steel ball impact withou!
jeopardizing the sealing perfotmance of the comvumication device,
16803} FIG. 1 shows a conventional comummnication device 100 in which a plastic
display lens 105 is attached to a plastic housing 116, The conwmunication device 100
ia provided with an encrgy divector 129 to attach the plastic display lens 103 to the
plastic housing 110 by wtilizing ultrasonic and laser welding techoiques, The energy
director 120 is a feature on the plastic enclosure that {s bonded with the plastic lens
during ulfrasonic welding. However, this conventional approach of aitaching the
plastic display lens 103 wiilizing ultrasonic and laser welding can only withstand up to
43 of impact force, Moreover, in the conventional approach, the ulirasonic welding
process used to bouad the plastic display lons 105 (o the plastic housing 110 may be
inconsistent resulting in poor seal quality. Also, for ATEX protection o be achioved
in such conununication devices, an electrostatic discharge esculcheon 118 is requived
to provide surface electrostatic discharge (ESIY) prolection. However, ESD protection
achieved by utilizing electrosiatic discharge escuicheon 115 is lmited by the area and
is not feasible for large display products. Ancther approach o achicve ESD protection
is to use carbon-filled polycarbonates in the plastic housing 110, Unfortunately, the

use of ulirasonic welding on carbon-filled polycarbonates degrades the bonding



WO 2015/012785 PCT/US2013/051438

quality of normal polycarbonate making i 1oore difficult to attach the plastic display
fens 105 to the plastic housing 110,

{600} New standards in the public safety envirorment are now requiring greater than
4} of impact force protaction, The ability to increase impast force protection in
conjunction with ESD protection is thus highly desirable.

{8885] Accordingly, there Is a need for a display system that can withstand an inypsact

force bigher than 47 that also provides surface ESD protection,

BRIEF DESCRIFTION OF THE SEVERAL VIEWS OF THE DRAWDNGSE

{0006] The accompanying figures, where ke reference nwnerals refor to identical or
functionally similar elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve to
further ithustrate embodiments of concepts that include the clained invention, and
explain various principles and advantages of those embodiments.

[8807] FIG. [ is a diagram of a conventions! display system,

{B808] FIG, 2 is a cross-sectional view of a display system formed in accordance with
some embodiments.

[(309] FIG. 3A is a cross-sectional view fHustrating bond formation between 3
display lens and & first housing layer of the display system in accordance with some
embodiments,

[0018] FiG. 3B is a cross-sectional view ilustrating bond formation between the
display lens and a second housing layer of the display system in sccordance with
some embodiments.

{0611] FIG, 4 is a cross-sectional view of the display system illustrating a discharge
path for an glectrostatic charge acownulated on the surface of the display lens in
accordance with some embodiments,

{0012] FIG. 5 is a cross-sectional view of the display system receiving 2 high tmpact

foree in sccordance with some embodiments.
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8013} FIG. & shows 2 pictorial view of a conwnnnication devics incorporating the
display systent in accordance with some embodiments,

[8014] Skilled artisans will appreciate that elements in the figures are illustrated for
aimphicity and elarity and have not necessarily been drawn to seale. For example, the
dimensions of some of the clements in the figores may be exaggerated relative to
other elements to help to improve understanding of embodiments of the present
invention.

{B318] The apparatus and method components have been reprasented where
appropriate by conventional syinbols in the drawings, showing only those spesific
details that ave pertinent to understanding the embodiments of the present invention so
as 1ot to obseure the disclosure with details that will be readily apparent to those of

ardinary skill in the art having the benefit of the description herein.

DETAILED DESCRIPTION OF THE INVENTION
{88167 Briefly, there is provided hereln, a display systers comprising a display lens
coated with a laver of electrostatic discharge material. The display ayster further
comprises an inner housing layver formed of an insulative material providing structural
support to the display lens and an outer housing layer formed of an sniistalic material
providing an clectrical discharge path for discharging a charge acoumulated on the
display lens. A portion of the display lens is mounted between the inner housing layer
and the outer housing laver,
[6017] FIG, 2 i3 a diagram of a cross-sectional view of a display system 200 forme
in accordance with some embodiments. The display system 200 ineludes a display
feng 203, a first housing layer 2140, and a sccond housing laver 215, The display lons
2035 is coated with a laver of electrostatic discharge (ESD) roaterial 220 for providing
an electrically conductive path o allow static charge dissipation from the display lens
203, The clectrostatic discharge material coating can be a conductive coating or static
dissipative coating having s predetermined surface resistivity in the range of 107 - 18
ohmfsg. The display lens 205 is further provided with a flange 225 about iis periveter.

The first housing laver 210 and the second housing layer 215 form 3 bond sbout the
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flange 225, The width of the Hange 225 may be sclected based on space constraints of
the product incorporating the lens, while the thickness of the display lens 205 is based
on the size of the display lens 205 being used. In genersl, the larger the display lens
the thicker the lens. In accordance with various embodiments, the display lens 205
protects a liguid crystal display {LCD) of & communication device. The distance
between the display lens 205 and the LCD s subject to design parameters such as
housing deflection and optical performance.

{BG18] The first housing laver 210 forms an inner housing of the display sysiorm 200
andd provides stroctural support to the display lens 203, The structural support
provided by the fnner housing can withstand at least an impact force of 7). The first
housing layer 210 of the display system 200 is formed of an insulative material t¢
provide structurs! support to the display system, The insulative material may be
formed of a plastic, such as 3 polycarbonate or other thermoplastic, capable of being
molded using standard molding technigues, such as injection molding or tnsert
molding., The first housing layer 210 provides a robust joint with the display lens 203
to give primary sealing protection to the display system 200 against dust, water and
other fluids,

{801%] The display lens 205 is a machined piece pant formed of a plastic material
capable of baing molded, such as a wansparent thermoplastic polymer based material.
The thermoplastic fens becomes pliable or moldable above a specific temperatire and
retwrn 1o a solid state after cooling. In accordance with the various embodiments, the
lens 205 comprises flange 223 about its perimeter which provides both a reeans of
retention and a gap area for protecting the edges of the display lens 205, A chemical
bond is formed between the first and second housing lavers and the flange 223,
{0020} The second housing layer 215 forms an outer housing of the display system
200, The second housing layer 215 is made of an antistatic yoaterial which, in
acoordance with the varlous embodiments, provides an electrical bridging path
between the display fens 220 and a user’s body. The discharge bridge provides a path
for dissipating charge accumulated on the display lens 205 by providing a path to
ground. In accordance with some embodiments, the antistatic material is an antistatic

plastic, a mixture of polyearbonate and carbon powder, ot & mixture of polvearbonate
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and stainless stee] filler having a predetermined surface resistivity in range of 107~
10" ohm/sq. Examples of such plastics, include but are not limited to, polycarbonate
{(PC), acrylonitrile buladiene styrens {ABR), polyearbonate sorvionitrile butadiene
styrene (PC-ABS), and polvoxymethylene (POM} plastic mixed with metal filler of
atuminum, carbon, stainfess steel, and graphite, to name a fow. The metal filley can be
in the form of powder or filler. The second housing layer 213 of the display aystem
200 also provides additional sealing protection to the display system 200 from dust,
water and other fluids,

[GU21] FIG. 3A illustrates bond formation between the display fens 205 and the fivst
housing layer 210 in accordance with some embodiments. The display lens 205,
coated with a laver of ESD material 220, is shown insevied into the first housing laver
210, The insertion of the display lens 265 in the first housing layer 210 can be done
using varicus tooling techniques such as insertanoclding with dual-shot molding, n
aceordance with some embediments, the tooling technigues may include manually or
robotically inserting the display lens 205 into the first housing layer 216,

[6022] The first bousiog layer 210 is formed with the display lens 2035 atiached. A
lower cavily portion 308 of the first housing paver 219 provides a shut off surface
forming a tight £t for the plastic display lons 203 to hold the part in place befors
molding. The second housing layer 215 is then mokled to the fivst housing layer 210
and the flange 225 of the display lens 203,

{09237 The fivst housing layer 210 of the display system 200 is designed o provide
structural support to the display lens 205 through the incorporation of the lower cavity
surface 305, The lower cavity surface 305 retains the lower portion 310 of the flange
225, The lower portion 310 of the flange 225 fits tightly into the lower cavity surface
3935 of the first housing layer 210. The lower cavily surface 303 as shown in FIG. 3A
holds the lower portinn 310 of the flange 223 in place for molding the inserted lower
portion 310 of the flange 225 with the first housing layer 210,

{6824] In accordance with some embodiments, only a portion of the lower perttion
316 of the flange 223, and not the complete lower portion 310 of the fange 225, s
inserted into the first housing layer 210 thereby creating a gap 340, The gap 340

prevents damags (o the edge(s) of the lens during the molding process which submiis
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the lens to both thermal and mechapical fooling conditions. The molding of the
inserted lower portion 310 of the flange 225 with the fivst housing layer 210 forss a
robust bond between the display lens 205 and the frst housing laver 210. In
accordance with varicus embodiments, the molding of the lower portion of the display
tens 203 and the cavity surface of the first housing layer 210 is done using
overmolding, insert-molding, two-shot molding and other roolding technigues known
in the art, The robust bond between the display lens 205 and the first housing layer
210 gives primary sealing protection fo the display system 200 against dust, water,
and other fhsids.

[0623] ¥IG. 3B is a cross sectional view 350 ilfustrating bond formation between the
display lens 205 and the second housing Javer 215 of display system 200 in
accordance with some embodiments. As shown fn FIG, 3B, the second housing layer
215 is attached to the first housing layer 210, through the use of molding technigues,
An upper portion 315 of the flange 225 fits tightly between the first housing layer 210
and the second housing layer 215 of the display system 200, In order to achieve this
tight fit, the second housing layer 213 is provided with an upper eavity sorface 320
within which the upper portion 315 of the flange 225 is retained, Thus, the lower
cavity surface 303 and the upper cavity surface 320 form a cavity 340 within which
the flange 225 is retained.

{0026] A bond is foumed befween the upper portion 315 of the flange 225 and the
second housing layer 215 by molding the upper portion 313 of the {flange 225 with the
second housing layer 215, In sccordance with some embodiments, only a portion of
ihe upper portion 315 of the flange 225, and not the complete upper portion 315 of the
flange 225, is inserted into the secondd houstng laver 215 for molding in order to
prevent any damage to the edge(s) or the display arca as deseribed previously, The
bond is superior o that of previous approaches because a chemical bongd is formed
between the ESD material of the display lens 205 and the antistatic material of the
second housing layer 215 during moelding process. Upon melding, the antistatic
material of the second housing laver 215 forms a bridging path with the layer of ES3D
material on the display lens 205 for discharge of a charge on the display lsus 205 in

order to provide BSD protection fo the display system 200. The second housing layer
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215 of the display system 200 also provides additional sealing protection to the
display system 200 from dust, water and other fluids.

{827} FIG. 4 is a cross sectional view 400 of the display systern 200 ilustrating a2
discharge path for an electrostatic charge accunwilated on the swface 405 of the
display lens 205 in sccordance with some erabodiments. The display lens 203, coated
with the layer of ESD material 220 is mounted between a first housing kayer 210 and 2
second housing layer 215 of the display system 200, The electrostatic discharge
material coating on the display lens 208 forms an electrically conductive path with the
antistatic material of the second bousing layer 215 1o allow dissipation of the charge
accumulated on the display lens 205, With such arrangements, whenever a uger 410
touches the ovter housing 215 of the display system 200 with his hare hand, the
charge flows from the outer housing 213 to the user and eventually to the ground,
thereby providing surface ESD protection. In sccordance with some embodiments, a
conductive path is formed for the flow of charge from the display lens 205 to the
ground via the second housing laver 215 and the user’s hand 410,

{B328] FIG. 5 is a cross-sectional view 300 of the display system 200 receiving a
high impact force in accordance with some embodiments. The assembly provides a
cavity 330 formed between the first housing layer 210 and the second fayer 215
within which the flange 25 is retained. In accordance with sorne embodiments, only a
portion of the flange 225 and not the complete flange is inserted in the cavity 330
thereby creating the gap 340. The gap 340 provides tooling shut off by preventing the
edgeis) or display arca from being damaged either during tooling or under later
impact conditions. The robust joint, formed by molding of the first housing layer 210
and the second housing layer 215, provides structural support to the display lens 205
to withstand at least an impact force of 7. In accordance with some embodiments, the
robust joint between the lower portion 310 of the flange 225 and the lower cavity
surface 305 of the first housing laver 210 also provides primary sealing protection to
the display systein 200 against dust, water and other fluids.

[(539] FIG. 6 shows a pictorial view of a communication device 600 incorporating
ihe display system 200 discussed above In accordance with some embodiments, The

communication device 600 includes the display lens 205, the fivst housing layer 219
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formed of an insulative material and the second housing layer 215 formed of an
antistatic material, The display lens 205 of the commanication device 600 is bonded
between the first and second housing layers 216, 215 as previously deseribed. The
molded bond coupling the frst and second housing fayers 210, 215 to cach other and
coupling the first and second layers {o the lens provide for a housing having an
ntegrated formn factor, If desived, the firat and second housing layers 210, 215 of the
integrated form factor can be formed of contrasiing colors which can be sdvaniageous
to products ulilized in roggedized public safety market. The display lens 205 ig
provided with the flange 225 {shown in FIG. 2) to tightly it into the first housing
faver 210 and the second housing layer 2135 of the communication device 600. In
accordance with some embodiments, both the first housing layer 210 and the second
housing layer 215 of the conmmunication device 600 are provided with lower cavity
surface 305 and the upper cavity surface 320 {shown in FIGs. 3A and 3B) which form
ant overall cavity 330 for fusertion of the flange 225, In accordance with some
embodiments, only a portion of the flange 225 is inserted into the cavity 330, A gap
340 is left to prevent the odge(s) or display area from being damaged either during
tooling or under later impact conditions.

{8030] In accordance with the various embodiments, the robust joint between the
portion of the Hange 225 and the first housing laver 210 provides primary sealing
protection and robusiness {o the display system 200, thereby allowing the display lens
205 to withstand at least an impact foree of 71, Additionally, the display lens 205
being coated with the layer of ESD material provides an electrically conductive path
for electrostatic discharge from the display lens 205, The bonding of the dispday lens
with the second housing layer 210 as previously described forms an electrival bridge
or electrical path between the aniistatic material of the second housing layer 215
thereby providing a path to discharge electrostatic energy. With such an arcangernent,
whenever the user touches the compnmioation device 600 with his bare hand, the
charge accnmulated on the display lens 205 flows through the vser’s hand to the
ground via the electrical bridge path bebween the display lens 205 and the second

housing 215 thus providing surface ESD protection,
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108311 The display system formed in accordance with the various embodiments
provide surface BSD protection to the commumication devices in addition to providing
sealing protection from dust, water and other fluids. The molding of the display lens
betweean the bwo housing layers jo accovdance with the various embodiments assures
robustness at the display lens to withatand at least 73 steel ball inopact force without
jeopardizing the sealing performance of the display system of the communication
devies. The bmproved bond and the elimination of picce paris provide an injegral
assembly well suited for the portable communication device products,

16632] In the foregoing specification, specific embodiments have been deseribed,
Howaver, one of ordinary skill in the art appreciates that various modifications anc
changes oan be made without departing from the scope of the invention as set forth in
the claims below. Accordingly, the specification and figures are to be regavded in an
illustrative vather than a restrictive sense, and all such modifications are intended to be
included within the scope of present teachings.

{13331 The benefits, advantages, solutions 1o problems, and any element({s) that may
cause any benefit, advantage, or solution to occur or becoms more pronounced arg not
to be constraed as a critical, required, or essential features or elements of any or all
the claims, The invention is defined solely by the appended claims including any
amendments roade during the pendency of this application and all equivalents of those

claims as issued,

{8034] Moreover in this document, relational terms such ag first and second, top and
bottom, and the like may be used solely to distinguish one entity or action from
another entity or action without necessarily requiving or implyiag any actual such

relationship or order between such entities or actions. The tetns "comprises,”

n & 37 €%

has”, “having,

LR 1% L LR 44 5K

includes”, “including,” “containg

3 fi,

“comprising, . Ceontaining” or
any other variation thereef, are infended (o cover a non-exclosive nclusion, sach that
a process, method, article, or apparatus that comprises, has, includes, contains 3 fist of
slements does not include only those slements but may include other clements not
expressly listed or inherent to such process, method, article, or apparatus. An element

E2 N 19

procesded by “comprises ...a”, “has ...8", “inclodes ...a

5% 84

5

containg ...a"7 does not,

without mors constraings, preciude the existence of addisional identical slements in
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the process, method, article, or apparatus that comprises, has, includes, contains the
element. The terms “2” and “an” are defined as one or more unless explicitly stated
otherwise herain, The terms “subatantially”, “esseutially”, “approximately”, “about”
or any other version thereof, are defined as being close to as understood by one of
ordinary skill in the ait, and in one non-Hmiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another embodiment within 1%
and in another embodiment within 0.5%. The term “coupled” as used herein is

Iy

defined as connected, although not necessarily directly and not necessarily
mechanically, A device or structure that is “configured” in a certain way is
configured in at least that way, but may also be configured in ways that are not listed.
100358} The Abstract of the Disclosure is provided to allow the reader to quickly
ascertain the nature of the technical disclosure, 1 s submitted with the understanding
that it will not be used to interpret or limit the scope or meaning of the claims, In
addition, in the foregoing Delailed Deseription, it can be seen that varions features are
grouped togather in various embodiments for the purpose of streamlining the
disclosure. Thiz method of disclosure is not 1o be interpreted as reflecting an
intention that the claimed embediments require more foatures than are expressly
recited in each claint, Rather, as the following claims reflect, inventive subject matter
lies in less than all features of a single disclosed smbodiment, Thus the following
ciaims are hereby incorporated into the Defailed Drescription, with each claim

stancing on ils own a3 a separately claimed subject matter,

g
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Claims

We claim:

1. A display system comprising:

a display lens coated with a layer of electrostatic discharge material;

an inner housing laver forred of an insulative material providing structural
support to the display lens; and

an outer housing ayer formed of an antistatic mateddal providing an electrical
path for discharge of a charge in response to accumulation of the charge on the

display lens, wherein a portion of the display lens is mmounied between the inner
housing layer and the outer housing layer,

2. The display system of claim {, wherein the electrostatic discharge material
coating is 2 conductive coating or static dissipative coating,

It

3. The display system of claim 1, wherein the electrostatic discharge material

coating on the display lens forms an electrically conductive path with the antistatic

material of the outer housing layer to allow dissipation of the charge.

4, The displav systemn of claim |, whe
PRy 83 ,

L%

vein the electrostatic discharge material
. ~ s e e it
coating has a surface resistivity in range of 10%- [0 ohm/sg,

5. The display system of claim 1, wherein the inner housing laver provides

o5
structural support to the display lens to withstand a standard predetermined impact,

it
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6. The display system of claim 1, wherein the inner housing layer forms a joind
with the display lens to give primary scaling protection against dust and water to the

display system.

i
i

. The display system of claim 1, wherein the display lens includes a flange for
creating a chemical bond with the insulative matorial of the inner housing layer and

the antistatic material of the outer housing layer,

8. The displav systemn of ¢laim 1, wherein the antistatic material is an antistatic

plastic.

9. The display syster of claim 1, wherein the antistatic material Tas a surface

resistivity in range of 167 - 10" ohm/sy.

10, The display system of claim 1, wherein the antistatic material is made froma
mixture of polyearbonate and carbon powder or a mixture of polycarbonate and

stainless steel filler,

11, A commuunication device, comprising:

a display lens coated with a layer of electrostatic discharge (ESD) material;

an inner honsing layer formed of an insulative material providing stroctural
support to the display lena; and

an outer housing layer formed of an antistatic material providing an electrical

path for discharge of a charge in response to sccumulation of the charge on the
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display lens, wherein g portion of the display lens Is mounted hetween the inner

housing layer and the outer housing layer.

12, The commnmication device of claim 11, wherein the electrostatic discharge

material coating is a conductive coating or static dissipative coating.

13, The communication device of claim {1, wherein the electrostatic discharge
material coating on the display leas forms an electrically conductive path with the

antistatic material of the outer housing layer to allow digsipation of the charge.

4, The communication device of claim 11, wherein the electrostatic discharge

. . o P te s 2 i
material coating has a surface resistivity in range of 16°- 10" oluwsq.

15, The comnmunication device of claim 11, wherein the inner housing layer
provides structural support to the display lens fo withstand g standard predetermined

anpact.

16, The compmunication device of claum 11, wherein the inner housing layer forms

a joint with the display lens to give primary sealing profection against dust and water,

§7. The communication device of claim 11, wherein the display lens includes a
) o
lange for creating a chemical bond with the insulative material of the inner housing

layer and the antistatic material of the outer housing layer.

i
)
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18, The communication device of claim 11, wherein the antistatic material is an

antistatic plastic.

19, The communication device of claim 11, wherein the antistatic material has a

surface resistivity inrange of 10°- 10" ohm/sq.

20, The communication device of elaim 11, wherein the antistatic material is made
from a mixtore of polyearbonate and carbon powder or a mixture of polyearbonate

o

and siainless stesl filler,

21, The commmaication device of claim [, wherein the poriion of the display fens

compiises:

a flange retained between the inner housing layer and the outer housing layer
via a molded bond, the molded bond providing a gap about the flange surrounding the

perimeter of the display lens,
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AMENDED CLAIMS
received by the International Bureau on 24 November 2014 (24.11.2014)

Claims

We claim:

1. An assembly for coupling a display window to a communication device, the
assembly comprising:

a display window coated with an ¢lectrostatic discharge (ESD) layer, the
display window comprising a flange about its perimeter;

a first housing layer formed of an insulative material providing structural
support to the display lens; and

a second housing layer formed of an antistatic material providing an electrical
path for discharge of a charge in response to accumulation of the charge on the
display window, wherein at least a portion of the flange is retained between the first
housing and the second housing and a molded bond is formed such that the ESD layer

of the display window is in contact with the antistatic material of the second housing.

2. The assembly of claim 1, wherein the ESD layer is a conductive coating or static

dissipative coating.

3. The assembly of claim 1, wherein the ESD layer of the display window forms an
clectrically conductive path with the antistatic material of the second housing layer to

allow dissipation of the charge.

4. The assembly of claim 1, wherein the ESD layer has a surface resistivity in range of

10%-10"! ohm/sq.

5. The assembly of claim 1, wherein the first housing layer provides structural support

to the display window to withstand a standard predetermined impact.
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6. The assembly of claim 1, wherein the first housing layer forms a joint with the
display window to give primary sealing protection against dust and water to the
assembly.

7. The assembly of claim 1, wherein a chemical bond is formed between the flange,
the insulative material of the first housing layer and the antistatic material of the
second housing layer.

8. The assembly of claim 1, wherein the antistatic material is an antistatic plastic.

9. The assembly of claim 1, wherein the antistatic material has a surface resistivity in

range of 10>-10"" ohm/sq.

10. The assembly of claim 1, wherein the antistatic material is made from a mixture of
polycarbonate and carbon powder or a mixture of polycarbonate and stainless steel
filler.

11. (Cancelled).

12. (Cancelled).

13. (Cancelled).

14. (Cancelled).

15. (Cancelled).

16. (Cancelled).

18. (Cancelled).
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19. (Cancelled).

20. (Cancelled).

21. The assembly of claim 1, wherein only a portion of the flange and not the
complete flange is retained between the first housing and the second housing and the
bond is formed such that a gap is present between the perimeter of the display

window and the first and the second housing.

22. The assembly of claim 1, wherein the first housing comprises a lower cavity to
retain and hold a part of lower portion of the flange for molding the retained portion

of the flange with the first housing.

23. The assembly of claim 22, wherein the second housing comprises an upper cavity
to retain and hold a part of the upper portion of the flange, for molding the retained
portion of the flange with the second housing.

24. The assembly of claim 23, wherein the lower cavity and the upper cavity form a
cavity in within which the flange is retained and further wherein the second housing is

attached to the first housing using molding techniques.
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