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DISPLAY MODULE AND STRUCTURE WITH SUCH MODULE

TECHNOLOGICAL FIELD

The presently disclosed subject matter refers to transparent members such as

pane, a window, a shop widow, a door, a wall, a ceiling, a fioor, etc., having a

display module for image producing incorporated therein.

PRIOR ART
US Patent No. 7,109,959 discloses a window with a display held by its frame.

W02012/057457 discloses a construction of transparent display module

incorporated in a door of a refrigerator.
SUMMARY OF THE PRESENTLY DISCLOSED SUBJECT MATTER

In accordance with one aspect of the presently disclosed subject matter, there is
provided a display module comprising a transparent member and at least one
substantially transparent display panel fixedly mounted together, display panel
provided by a display driving unit connectable by a cable to an external controlier
and operable to drive at Ieaét one display panel in response to the drive

command from said external controller.

In accordance with a further aspect of the presently disclosed subject matter the

transparent member may have a greater surface area than the display panel.

In accordance with a further aspect of the presently disclosed subject matter the

-display module could comprise at least one non-transparent area, this non-

transparent area could form a frame of the display module. Such non-transparent
area could be formed by coating with non-transparent material or non-transparent

member.
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In accordance with a still another aspect of the presently disclosed subject matter
the display module could comprise an additional transparent member and the

display panel could be accommodated between the transparent members.

In accordance with a still another aspect of the presently disclosed subject matter

~ the lighting module is mounted on the additional transparent member.

The display module could comprise a sealing and spacing arrangement sealingly
fixing the transparent member to each other along their periphery at spaced apart
relationship, thereby forming a transparent sealed cavity with a sealing frame

surrounding.

The display module could be provided by a lighting module. The lighting module
could include an optically clear waveguide and an edge-lit light source. The
waveguide could be further provided by a dlffusmg layer with diffusing zones e.g.

lncludlng spots, lines or printed dotes.
Preferably, diffusing layer has a greater surface area than the diffusing zones.

in accordance with a still another aspect of the presently disclosed subject matter
the diffusing zones cover about 5 — 10 % of the diffusing layer area.

~ The size of the printed dots and distances therebetween could be ohosen to

minimize Moire effect caused by superposition of the pattern of prlnted dots and

pattern of display pixels.

- The cable can provide transmitting high speed digital video signals correéponding :

to video interface standards for connecting an output of a -graphic processing unit
of the external controller to the driving unit of at least one said display panel. It

could be a low voltage differential signaling cable (LVDS).

In accordance with another aspect of the presently disclosed subject matter,
there can be provided a structure comprising a display module comprising a
transparent member and at least one substantially transparent display panel

fixedly mounted together, at least one display panel provided by a display driving
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unit connectable by a cable to an external contrdller.and operable to drive at
least one display panel in response to the drive command from said external
controller, wherein said display module configured to constitute at feast one of
the following a pane, a window, a shop widow, a door, a wall, a ceiling, a floor of

the structure.

Such a structure can constitutes a showcase having a main body, an opening at

least one side of the main body and a storage chamber.

The'storage chamber can be provided by illuminating assembly capable to

provide substantially high brightness background.

A level of illumination can be of 6 - 10 times stronger than the level of illumination

outside said showcase.

Further features of the module and structure described above are presented in

‘the detailéd description and claims of the application.

BRIEF DESCRIPION OF THE DRAWINGS

In orderto better understand the subject matter that is disclosed herein and to
exemplify how it may be implemented in practice, embodiments will now be
described, by way of non-limiting examples only, with reference to the

accompanying drawings, in which:

FIG. 1 shows an example of a display box or showcase refrigerator, with a door
in which modules in accordance with the presently disclosed subject matter can

be mounted;

FIG. 2 is a schematic view of the door of display box or showcase refrigerator

formed by display module;

FIG. 3 are schematic views of display module;
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_FIG. 4 are views of double glazed unit with display module;

FIG. 5 is a schematic view of display module assembled into the door of a show

case refrigerator,;
FIG. 6 illustrates a schematic view of illuminating module of display module;

FIG. 7 is a cross sectional view of illuminating module in accordance with

additional aspect of the present invention;

FIGS. 8A and 8B schematically illustrate examples of diffusing zones of

illuminating module, and

FIG. 9 is a schematic cross section view of construction combining display

module and illuminating module.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
FIG. 1 schematically illustrate an example of a structure, e.g. display box or
showcase refrigerator 2, with a door in which modules 1 in accordance with the

presently disclosed subject matter is mounted.

Showcase refrigerator 2 enables storage of goods G, e.g. beverages, food, etc.

inside and a storage chamber 3 of main body 4 visible through transparent door

while static or changeable visual or textual information | is displaying with

module(s) 1 that may attract pOtentiaI consumer attention.

As further shown in Fig. 2 display module 1 is forming a pane of a door 5 of
showcase. Door 5 is further provided b'y two hinges 6 for mounting on main body

of showcase and forming rotation axes for opening the door.

Fig. 3 illustrates one example of display module 1 formed by transparent member
7, at least one substantially transparent display panel 8 fixedly mounted together.

Display panel further provided by a display driving unit 9 connectable by a cable
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10 to an external controller 11. Display driving unit 9 is operable to drive display
panel 8 in response to the drive command from external controller 11 to create
textual and/or pictorial information on display module 1. Preferably, transparent

member 7 has a greater surface area than the display panel 8.

Display panel 8 can be standard OLED panel, LCD panel (comprising glass
substrates with TFT and electrodes matrix, liquid crystal, and two polarizing films)
or any other type of panel that can be substantially transparent (while operating

or non-operating).

Display module 1 (Figs. 4, 5) can be further provided by non-transparent area(s)
12 forming e.g. a closed frame in the present example. It is clear, thatl non-
transparent area 12 could be of any desired shape, e.g. in the form of open
frame, border or strip associated with one or more edges of display module 1.
Non-transparent areas on different sides of display module 1 may have different
width, for example at the side where the driving unit 9 is located non-transparent
area is wider than at the opposite or other side display module 1 in order to hide

driving unit 9 and connecting cables.

Non-transparent area(s) or frame 12 may be made by coating (for example
printed, painted) or by gluing of non-transparent member, e.g. plastic film in
appropriate areas of transparent member 7. Mounting of display panél 8on
transparent member 7 provides mechanical protection of display panel, enables

to minimize size of non-transparent area.

As further seen ir_l Fig. 4 display module 1 may comprisé an additional
transparent member 7' and display panel 8 is accommodated between
transparent members 7 and 7'. Transparent members 7 and 7' with spacers 13
and appropriate sealing (not shown) forms double glazed structure with
transparent sealed cavity with a sealing frame surrounding. The advantages of

assembling display panel 8 inside sealed double glazed structure are:
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The transparent display panel 8 and driving unit 9 are mechanically
protected and don’t require additional hackaging means.

- The transparent display panel 8 and driving unit 9 are pvrotected from the
water condensing when the refrigeratbr door is open, caused by
temperature difference between temperature of the door and outside air
temperature, which happens when the transparent display panel is
installed inside the refrigerator behind the glass door.

Display module 8 sealed into double glazed structure is perfectly
waterproofed, allowing outdoor using of the device.

Sealed double glazed structures normally are used in the doors of show
case refrigerators to prbvide thermal insulation and avoid water

condensing on the transparent glass.

Transparent member 7 and or 7' may be made of any transparent material e.g.

glass or plastic of appropriate shape.

Signal cable 10 with connector 10’, is used for connection of the display module
to external controtler 11. The signal cable should be long enough, for example to
have a length 1 — 2 meters to reach external controller 11. Signél cable 10
provides transmitting high speed digital video signals corresponding to video
interface standards for connecting an output of a graphic processing unit of the
external controller 11 to driving unit 9 of at least one said.display panel 8. Signal

cable 10 can be so-calléd LVDS (low voltage differential signaling) cable.

Fig. 5 illustrates structure, e.g. refrigerator 2'having display module 1 configured
to constitute a pane of the refrigerator door instead of a regular double glazéd
unit. Display module 1 can be instailed within metal (e.g. aluminum) frame 14
forming the door. Signal cable 10 can be hidden inside the frame 14 and pass
through a hole (not shown) in top hinge 6. Hole can be located in the area of the
axis of rotation of door. As further shown in the Fig. 5 external controller 11 is

located on the top surface of the show case refrigerator 2.
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External controller 11 typically includes a controller to receive and to process

data and to form commands to driving unit 9 of at least one said display panel 8.
Controller 11 may include additional or integrated communication unit to receive
data, for example WiFi or 3G communication unit, TV tuner, connectors like USB
or HDMI connectors or slots for memory cards. The following advantage of such

a design when the display module 1 is separated from controller 11 and

connected to controller 11 by long enough signal cable 10 can be provided:

- Less space on the frame is needed for electronic boards and narrow frame
can be used. "

- The thickness of display module 1 can be reduced. ‘

- Standard electronic control boards of TVs (LCD) of any shape may be
used.

- 'In the case of sealing of the display module, controller placed outside the
module is still accessible and stahdard interface like USB, HDMI
connectors or slots for memory cards may be used for data exchange.

- Power dissipation of display module itself is much smaller without

controller and sealing doesn’t cause overheating problems.

In case when LCD panel is used in display module 1, it could provide good
visibility of the goods behind thereof along with video playing only when the
space behind it is not dark and illuminated enough. To this end, white or silver
background can be used inside storage chamber 3 (FIG. 1) and additionally,
iluminating assembly capable to provide substantially high brightness

background could be used.

The transparency of LCD panel usually is less than 15%. The Ievél of illumination
behind the LCD, inside the show case, should be in that case 6-10 times more
than the level of illumination outside the show case. It may be a case that goods
displayed behind display module 1 are located too close to display module 1 or
are too dark. To enhance the illumination of the goods, located close to display

module 1, and to add white background to the image on display module 1, a
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transparent lighting module 15 shown in FIGS. 6 and 7 can be used. Transparent
lighting module 15 'can ipclude optically clear waveguide 16 made for example
from acrylic, polycarbonate or glass, having two surfaces 17 and 18, an edge-lit
light source 19, for example smd LED st'rip, positioned at the edge of wave guide
16, and a diffusing layer (light scattering) 20. having shape of for example spots
or lines and being in optical contact with one of the surfaces (17, 18) of
waveguide16. Preferably, diffusing layer 20 can be mounted on the front—facing

surface 18 of waveguide16.

The first purpose of diffusing layer 20 is to break down the total internal refiection
in the waveguide 16 and to distribute light generally uniformly from its
concentration as emitted from the light source 19 and re-direct to the object
(goods) G located behind display module 1, providing sufficient illuminating of the
object G.

The second purpose of diffusing layer (light scattering) 20 is to form zones of
white background to the image displayed on display panel 8. For this purpose,
light difosing layer 20 can be made of diffusing material. It can be formed by
printing, using white diffusing ink ("paint dots"), tfeatment of the surface 18 by
chemical or laser etching, and V-groove processes, or optical coupling to film
with white diffusing spots arrays. The total area of diffusing zones of diffusing
layer 20 may be less than non-treated area to keep wéveguide transparency to
the observer 21, to provide eye-catching visual effects of seeing real objects
together with changeable visual and/or textual information on display panel 8. For
example, the total area of diffusing zones of diffusing layer 20 formed by printed

dots may be in'the range 5 — 10 % of total area of surface 18.

Size of printed dots and/or distance between them may be gradually changed
along the surface depending of placement of light sources to provide uniformity of
both light intensity in the direction to the object and visual uniformity of brightness

of white diffusing spots which serve as display panel 8 (in case of LCD) backlight.

-Size of printed dots can be in the range of 0.05 -1 mm.
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'Regular matrix of dots (as shown in Fig.9A) being placed behind display panel 8,

e.g. LCD and regular structure of LCD pixels may cause Moire effect. Size of the
dots and distances bétween them can be chosen to minimize this effect. For
example the size of the dots éan be approximately equal to the size of the RGB
pixel. In this case every dot being placed behind LCD will correspond to thrée
sub-pixels: one red, one green, and one blue. The size of the dots may be
chosen also smaller then the width of sub-pixel, for example for the 42" high
definition LCD panel the size of the dots may be 0.05 mm, distance between dots
0.2 mm while size of the color sub-pixel is about 0.125*0.5 mm. Such distance
between dots will be below the resolution of the human eye for viewing from 1-2
meters. In this case the dots étructure will be practically invisible. Randomness

of the dots may be also or in addition used to avoid Moire effect (see Fig. 8B).

As shown at Fig.9, lighting module 15 may be placed outside of the glazed
structure of display module 1 or may be sealed inside display module 1. In the
first case protection from evaporated water, dust, dirt, fingerprints which cause

spots, can be additionally provided.
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CLAIMS:

1.

A display module comprising:

a transparent member and at least one substantially transparent display panel

- fixedly mounted together, said at least one display panel provided by a

display driving unit connectable by a cable to an external controller and

operable to drive said at least one display panel in response to the drive

command from said external controller.

2.

The display module according to claim 1 wherein the transparent member
has a greater surface area than the display panel.

The display module according to claim 1 further comprising at least one
non-transparent area. ' |

The display mOdL:er according to claim 3 wherein said non-transparent
area is formed on said transparent member by coating with non-
transparent material.

The display module according to claim 3 wherein said at least one non-
transparent area is formed by non-transparent member.

The display module according to any one of the preceding claims further
comprising an a.dditional transparent member and said display panel is
accommodated between the transparent members.

The display module according'to claim 6 further comprising a sealing and
spacing arrangement sealingly fixing the transparent member to each
other along their periphery at spaced apart relationship, theréby forming a
transparent sealed cavity with a sealing frame surrounding.

The display module according to any one of the preceding claims further
comprising a lighting module. ' '

The display module according to claim 8 wherein said lighting module

includes.an optically clear waveguide and an edge-lit light source.

10. The display module according to claim 9 wherein said lighting module is

mounted on the said additional tranéparent member
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11. The display module according to claim 9 wherein said waveguide,
comprising a diffusing layer with diffusing zones. |

12. The display module according to claim 11 wherein said diffusing zones
formed by spots or lines.

13.The display module according to claims 11 wherein said diffusing zones
formed by printed dotes. |

14. The display module according to any one of claims 10, 12 and 13 wherein.
said diffusing layer has a greater surface area than the diffusing zones.

15. The display module according to claim 14 wherein said diffusing zones
cover about 5 — 10 % of the diffusing layer area. _ |

16. The display module according to any one of claims 13, 14 and 15 wherein
size of said printed dots and distances therebetween is chosen to
minimize Moire effeét caused by superposition of the pattern of printed
dots and pattern of display pixels.

17.The display module according to claim 1 wherein said cable provides
transmitting high speed digital video signals corresponding to video
inter{ace standards for connecting an output of a graphic processing unit
of the external controller to fhe driving unit of at least one said display -
panel. o o

18.The display module accbrding to claim 17 wherein said cable is a low
voltage differential signaling cable.

19.A structure comprising. a display module according to any one of the
preceding claims, wherein said display module configured to constitute at
least one of the following a pane, a window, a shop widow a vitrine, a
door, a.wall, a ceiling, a floor of the structure.

20. A structure of the claim 19 wherein said structure constitutes a showcase
.havin'g a main body, an opening at least one side of the main ‘body and a
storage chamber.

21.A structure of the claim 20 wherein said storage chamber is provided by
illuminating assembly capable to provide substantially high brightness

background.

PCT/IB2013/001458
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22.A structure of the claim 21 wherein said illuminating assembly provides a
. level of illumination of 6 -10 times stronger than the level of illumination

outside said showcase.
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