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(54) A display panel

(57)  Ahand held input device, for example for a mo-
tor controller, is disclosed which includes an illuminated
display panel (1) having a panel portion (3) adapted to
be viewed by a user, a liquid crystal display (LCD) panel
(5) which is viewable through an opening in the panel
portion (3) and a window (7) of transparent material
adapted to cover the LCD panel (5) and opening. A
number of light emitting diodes (6) are located behind
the window which incorporates at least one lens (8)
which directs light from the light emitting diode through
the window (7) so as to be viewed by the user.
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Description

[0001] This invention relates to improvements in dis-
play panels, and in particular to display panels incorpo-
rating both a liquid crystal display device (LCD) and at
least one light emitting diode (LED).

[0002] With the increase in automation, it is well
known to provide an interface between a machine and
a user whereby status information can be displayed and/
or entered by a user through the interface. A typical in-
terface or display may comprise a display panel incor-
porating one or more light emitting diodes which are il-
luminated in dependence upon the status of the ma-
chine. For instance, in a very simple display a red light
emitting diode can be provided which is illuminated
when a fault occurs, or a green light emitting diode may
be illuminated to show normal running of the machine.
[0003] For more complex devices, such as motor con-
trollers it is useful to provide a keypad integral with the
display to allow the user to input data or perhaps choose
from a range of options. In this case, the provision of
light emitting diodes may be insufficient to display all the
required information in a readily digestible format.
[0004] A more advanced display can be achieved by
replacing the light emitting diodes with a liquid crystal
display panel capable of displaying alpha-numeric or
other graphical information.

[0005] For ease of use, it may be desirable for light
emitting diodes to be combined with a liquid crystal dis-
play. Due to packing requirements this poses some dif-
ficulties. In the past, LCDs and LEDs have been provid-
ed separately.

[0006] As will be appreciated, it is usual to mount the
LEDs on a circuit board flush with the underside of the
front face of the display panel. If an LCD is used this can
also be connected to a board through a ribbon cable. A
front panel can then be fitted over the board as required.
[0007] To channel light accurately from the LEDs to
the front panel, it is known to provide individual optical
guides or pipes which direct the light in the required di-
rection. However, the provision of these pipes is costly
and difficult to align. Where a number of LEDs are used,
assembly time is often prohibitively high.

[0008] In accordance with a first aspect, the invention
provides an illuminated display panel comprising a pan-
el portion adapted to be viewed by a user, a liquid crystal
display (LCD) panel which is viewable through an open-
ing in the panel portion, a window of transparent material
adapted to cover the LCD panel and opening, and at
least one light emitting diode (LED) located behind the
window, the window incorporating at least one lens
which directs light from the light emitting diode through
the window so as to be viewed by the user.

[0009] The invention thus provides a display panel
which includes both a liquid crystal display and at least
one LED where the LED is focused by a respective lens
incorporated into the window covering the liquid crystal
display.
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[0010] Preferably, the window comprises a single
piece of plastics material. The window may be of trans-
parent or translucent material. Of course, the material
may be tinted. The window may conveniently be pro-
duced by a moulding process. This results in low man-
ufacturing costs.

[0011] The lens can be formed integrally with the win-
dow by moulding the window with the lens incorporated
therein by shaping or contouring the rear face of the win-
dow. Of course, the front surface could be shaped in-
stead to define the lens. The lens is preferably formed
during the moulding process.

[0012] Preferably, the window is spaced from the
LED. The lens ensure sufficient control of light. In the
past, it has been necessary to butt the LEDs up to the
front panel, making manufacture more complex.
[0013] A mask of substantially opaque material, such
as a paint or lacquer, may be applied to part of the rear
of the window. This may, for instance block out light from
passing through the window other than through an area
for viewing information displayed on the liquid crystal
display and the LED. The area unmasked for the liquid
crystal display may be square or rectangular, and per-
haps round for the lens.

[0014] The illuminated display panel can be incorpo-
rated into a hand held interface or input device, in which
case the panel portion may form the front face (or part
thereof) of a hand held casing which includes a numeric
or alpha-numeric keypad. The interface device may, in
one arrangement, be an input device for a motor con-
troller. The invention may therefore, in a second aspect,
comprise an input device for a motor controller incorpo-
rating a display panel in accordance with the first aspect
of the invention.

[0015] Preferably, the LED is mounted onto a printed
circuit board behind the front panel. They may be sur-
face mounted. The liquid crystal display may also be
connected to this board either directly or via a short fly-
ing lead. The board can be located at least partially be-
hind the panel so that the LED is located directly behind
a respective lens formed into the window.

[0016] The shape of the lens formed into the window
can be tailored depending on the application. When
more than one LED is provided, each lens may have an
individual shape, for example, a convex lens shape can
be provided which is at least partially recessed into the
rear of the window to sharply focus the light from an as-
sociated LED. For example, each lens may be formed
as a cylindrical bore in the rear of the window with a
convex base. Alternatively a concave form could be pro-
vided to spread out the light from the LED.

[0017] By forming the lenses into the window, a con-
siderable saving in both time and assembly costs can
be achieved. Individual lenses are eliminated and only
a single clear element which protects the liquid crystal
panel and the LEDs is required. It also enables the LEDs
to be located close to the liquid crystal panel.

[0018] The hand held interface device may comprise
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a first rear casing portion adapted to support a circuit
board onto which each LED is mounted, and the front
display panel may extend across the rear portion and
circuit board like a clam shell to complete the unit. The
window can be fixed across the opening in the front of
the display panel portion, either flush with, above or be-
low the opening. It may be glued in place or clipped in
place. It may be larger than the opening.

[0019] In a most preferred arrangement, the display
panel portion may include at least one further opening
adjacent the opening for the liquid crystal display. Each
additional opening may be associated with a respective
LED. This assists in guiding light from the LED to the
window. Of course, not all the LEDs need to have an
associated opening formed in the front panel and a sin-
gle opening may co-operate with more than one LED.
An advantage of such a construction, however, is that it
prevents light from the LEDs leaking away toward other
parts of the window or the LED display.

[0020] In an alternative, the portion of the window de-
fining each lens may include an integral cylindrical chan-
nel to guide the light from the LEDs. The handheld in-
terface device may include a keypad. This may be
mounted on the printed circuit board and extend through
one or more openings in the front panel portion.
[0021] The liquid crystal display panel may be adapt-
ed to display information input from the keypad and/or
supplied to the hand held unit by a remote unit connect-
ed to the display unit by a cable.

[0022] There will now be described, by way of exam-
ple only, one embodiment of the present invention with
reference to the accompanying drawings of which:

Figure 1 is an overview of a hand held display unit
in accordance with the invention;

Figure 2 is a cross-sectional view of the display unit
taken along the line X-X in Figure 1; and

Figure 3 is an enlarged view of a portion of Figure 2.

[0023] The display unit 1 is a hand held input device
comprising a thin moulded back casing 2 covered with
a front panel portion 3 which incorporates a multi-button
keypad, one button of which is labelled 4. The unit also
incorporates a liquid crystal display (LCD) panel 5 and
four light emitting diodes (LEDs) 6a, 6b, 6¢c and 6d. The
LCD and LEDs are mounted behind a window 7 on a
printed circuit board 10 between the back casing 2 and
front panel portion 3, and are visible through openings
in the front panel portion 3.

[0024] The unit can be connected, for example, to an
input to a motor controller through an electrical cable
(not shown), and provides a display of the system status
and allows the user to input commands to the controller.
For example, one LED may be illuminated to indicate
that the motor controller is powered up, another to show
the motor is running, another to show that an overload
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condition has been reached, and a final LED to show
that the controller has tripped. Indicia (not shown) on the
display panel adjacent the LEDs may be used to help
the user identify the meaning of the LEDs.

[0025] The window 7 comprises a clear plastic mould-
ing which has a substantially planar rear face 7b and is
convex over at least the portion of its front face 7a over-
laying the LCD panel 5. This provides a degree of mag-
nification and makes the liquid crystal display easier to
read. The window 7 serves to protect the LCD panel 5
from damage and also has a number of lenses 8 mould-
ed into its rear face 7b to focus and guide light from the
LEDs 6. This can be seen in figures 2 and 3 of the ac-
companying drawings.

[0026] Figure 2 shows the hand held unitin cross sec-
tion along the line X-X. As shown, a circuit board 10 sup-
ports the LEDs 6a, 6b, 6¢ and 6d spaced below the win-
dow on the front panel 3. Only one LED 6b is shown.
This can more clearly be seen in figure 3.

[0027] The window 7 above the LED 6b is formed into
a lens 8 comprising a convex lens portion which is re-
cessed into the rear face 7b of the window 7. This is
slightly larger in diameter than the emitting area of the
LED 6. The lens 8 focuses and directs the light from the
LED 6 through the window towards a user. It will also be
seen that the front panel 3 extends across the area of
the LEDs behind the window 7. This acts to support the
window and is also formed into a number of small cylin-
drical openings which help guide the light from the LEDs
to the window.

[0028] The circuit board within the unit supports the
LEDs, LCD panel and the keypad. It provides the control
circuitry for the display and the keypad and interfaces
to the motor controller via a lead (not shown) which con-
nects to a D-type connector (also not shown) on the rear
of the unit. Feet 11 on the base of the casing 2 allow the
keypad to be used on a table or other flat surface as well
as in the hand if desired.

Claims

1. Anilluminated display panel (1) comprising a panel
portion (3) adapted to be viewed by a user, a liquid
crystal display (LCD) panel (5) which is viewable
through an opening in the panel portion (3), and a
window (7) of transparent or translucent material
adapted to cover the LCD panel (5) and opening,
characterised in that at least one light emitting diode
(LED) (6) is located behind the window, the window
incorporating at least one lens (8) which directs light
from the light emitting diode (6) through the window
(7) so as to be viewed by the user.

2. An illuminated display panel according to claim 1
characterised in that the window (7) comprises a
single piece of plastics material.
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An illuminated display panel (1) according to claim
1 or claim 2 characterised in that the window com-
prises a tinted material.

An illuminated display panel (1) according to any
preceding claim characterised in that the window
(7) is produced by a moulding process and the lens
(8) is formed integrally with the window (7) by shap-
ing or contouring the rear face (7b) of the window

(7).

An illuminated display panel (1) according to any
preceding claim characterised in that the window
(7) is spaced from the LED (6).

An illuminated display panel according to any pre-
ceding claim characterised in that a mask of sub-
stantially opaque material, such as a paint or lac-
quer, is applied to part of the rear (7b) of the window

).

An illuminated display panel (1) according to any
preceding claim characterised by being adapted to
be incorporated into a hand held input device, in
which the panel portion (3) forms the front face (or
part thereof) of a hand held casing which includes
a numeric or alpha-numeric keypad (4).

An illuminated display panel according to claim 7
characterised in that the LED (6) is mounted onto a
printed circuit board (10) behind the front panel (3).

An illuminated display panel according to claim 8
characterised in that the LED is surface mounted.

An illuminated display device according to claim 8
or claim 9 characterised in that the liquid crystal dis-
play (5) is connected to the board (10) either directly
or via a short flying lead.

An illuminated display device according to claim 8,
9 or 10 characterised in that the board (10) is locat-
ed at least partially behind the panel (3) so that the
LED (6) is located directly behind a respective lens
formed into the window.

An illuminated display device according to any pre-
ceding claim characterised in that a plurality of
LEDs (6) are provided and each has a correspond-
ing lens (8) formed into the window (7), the shape
of each lens (8) formed into the window (7) being
tailored individually for each LED (6).

An illuminated display according to any preceding
claim characterised in that the or each lens (8) is
formed as a cylindrical bore in the rear of the win-
dow (7) with a convex base.
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14.

15.

16.

17.

An illuminated display device according to any pre-
ceding claim characterised in that at least the dis-
play panel portion (3) includes one further opening
adjacent the opening for the liquid crystal display
(5) associated with a respective LED (6).

An input device for a motor controller incorporating
a display panel in accordance with any one of
claims 1 to 14.

An input device according to claim 15 adapted to be
hand held and comprising a first rear casing portion
adapted to support a circuit board (10) onto which
each LED (6) is mounted, the front display panel
extending across the rear portion and circuit board
(10) like a clam shell to complete the unit.

An input device according to claim 15 or 16 charac-
terised in that the liquid crystal display panel (5) is
adapted to display information input from the key-
pad (4) and/or supplied to the hand held unit by a
remote unit connected to the display unit by a cable.
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