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(57) ABSTRACT

A display module for displaying passenger-specific display
information in an aircraft, comprising: a display, a control
unit, a storage device, and a first interface, wherein the first
interface is connected to the control unit, and wherein the
control unit is designed, on the basis of a signal that is present
atthe first interface, to read out a storage device content stored
in the storage device and associated with the signal in relation
to display information, and on the basis of the read-out stor-
age device content and of the signal present at the interface to
control the display.
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DISPLAY MODULE FOR DISPLAYING
PASSENGER-SPECIFIC DISPLAY
INFORMATION

RELATED APPLICATIONS

[0001] The present invention claims priority of the U.S.
provisional patent application No. 61/001,821, filed on 5 Nov.
2007, and of the German patent application no. 10 2007 052
671.9, filed on 5 Nov. 2007, with the present document refer-
ring to their contents.

FIELD OF THE INVENTION

[0002] The invention relates to an intelligent and flexible
display module for displaying display information (display
based sign), and to a method for operating such a display
module, in particular a display module for displaying passen-
ger-specific display information in an aircraft. Furthermore,
the invention relates to an aircraft comprising such a display
module.

BACKGROUND TO THE INVENTION

[0003] Known display modules for displaying display
information (info signs) comprise a backlit light disc in which
fixed pictograms are integrated. The region of the light disc in
which a pictogram is located is transilluminable. On a printed
circuit board that is located behind the light disc there are
light-emitting diodes (earlier bi-pin lights). A pictogram is
displayed in that activation takes place by applying a supply
voltage, which switches on backlighting and renders the pic-
togram visible by means of transillumination.

[0004] The known display modules are associated with a
disadvantage in that they are not flexible, because the picto-
grams are firmly integrated in the light disc. For example, if
another pictogram, another combination of pictograms—or
another opaque colour is required, a new light disc needs to be
specified and qualified, which results in very considerable
development expenditure and long delivery times. Since, for
example, in some display modules the positions of the light-
emitting diodes on the printed circuit board match the respec-
tive pictogram in order to obtain optimum transillumination,
in the case of new pictograms it is then necessary to develop
the printed circuit boards for these display modules anew. If,
for example, a pictogram is not unequivocally understand-
able, then furthermore a brief text explanation is necessary.
Since such a text, just like the pictograms, needs to be firmly
entered into the light disc, the provision of a multi-language
explanation is possible only to a limited extent. Because for
reasons of available space the texts need to be very brief, in
known display modules at most only text in two languages is
possible. Moreover, when the display module is not active,
the available free space cannot be used for other purposes.
[0005] It can also be considered a disadvantage of the
known display modules that they at most comprise two inde-
pendent chambers that function in the manner described
above.

[0006] Furthermore, for reasons of space only two picto-
grams can be incorporated in a light disc. This becomes a
disadvantage when, for example, new communication sys-
tems such as for example the “GSM on Board” system (global
system for mobile communications on board) are used in
aircraft. Such communication systems require further picto-
grams which, for example, cannot be implemented by a
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simple icon. It will thus be necessary in future to display more
than two pictograms, wherein some of the pictograms can
become more complex.

[0007] As a result of the lack of flexibility and the limit of
two simple pictograms and of texts in two languages, the
possible information content of the known display modules is
very modest indeed.

PRESENTATION OF THE INVENTION

[0008] Itmay be consideredto be an object of the invention
to provide a display module for displaying display informa-
tion with considerably improved flexibility and with consid-
erably enlarged information content.

[0009] The object of the invention is met by the subject of
the independent claims, while advantageous improvements
of the invention are embodied in the dependent claims.
[0010] It should be pointed out that the embodiments of the
invention described below equally relate to the display mod-
ule, to the method for operating the display module, and to the
aircraft.

[0011] According to an exemplary embodiment, a display
module for displaying passenger-specific display information
in an aircraft is provided, wherein the display module com-
prises a display, a control unit, a storage device and a first
interface, wherein the first interface is connected to the con-
trolunit, and wherein the control unit is designed, on the basis
of a signal that is present at the first interface, to read out the
storage device content stored in the storage device and asso-
ciated with the signal in relation to display information, and
on the basis of the read-out storage device content and of the
signal present at the interface to control the display.

[0012] Such a display module makes it possible for the
passenger-specific display information, such as for example
image elements and/or icons and/or video sequences and/or
texts, to be stored in an internal storage device of the display
module. Moreover, various display layouts can be stored, in
layout regions and formatting, in the storage device of the
display module. By way of the respective control system the
display module can be informed as to which image element
and/or which icon and/or which video sequence and/or which
textare/is to be displayed with a particular display layout. The
content of the individual regions defined in the display layout
can be changed according to requirements so that usage as
required of the available display space can be ensured.
[0013] Such a display module can be operated in a databus
mode, wherein control is by way of the interface, which is a
databus interface, and wherein the display module can both
receive and send data by way of the databus. Such a display
module also makes it possible to display a previously defined,
or default, content if the databus signal is disturbed.

[0014] Such a display module can be installed in the inte-
rior of an aircraft, for example on a wall and/or a ceiling
and/or in a seat and/or in a PSU (Passenger Service Unit).
Such a display module can, for example, also be used in a
smokers’ compartment of an aircraft, when the smokers’ com-
partment is, for example, equipped with automatic time-lim-
ited suspension of the fire alarm when a person enters it. The
display module can display the off-state of the fire alarm and
the remaining time of this state. The remaining time can be
extended by the passenger who is smoking by activation of a
button or a sensor, which is either integrated in the display
module or is connected to the display module. Irrespective of
this, in any desired use of the display module said display
module can comprise a similar release button in order to, for
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example, make it possible for the passenger to establish con-
tact with a flight attendant. Such a display module makes
possible flexible use of the available space. The display mod-
ule makes it possible to display more than two pictograms.
The effort or expenditure for introducing new pictograms,
pictogram combinations, video sequences, texts, formatting
and colour variants can be simplified and shortened with such
a display module. In this way costs and time can be saved.
Text explanations of pictograms can be displayed in several
languages. Further information of whatever type can be dis-
played beyond the function of the known display modules.
[0015] This embodiment also makes possible DC operation
(DC data mode), wherein control takes place by way of the
interface that is designed to transmit a bit pattern signal. In
this arrangement data signals are transmitted by the aircraft
system in the form of a bit pattern to the display module by
way of the interface. In this way it is also possible for unilat-
eral communication from the aircraft system to the display
module to take place. Moreover, such a display module makes
it possible to display the previously defined content if the bit
pattern signal is disturbed.

[0016] Furthermore, this embodiment also makes possible
a standalone mode where there is no data connection (e.g. in
older aircraft models). Since both an applied voltage level and
a signal are to be received, operation in standalone mode
becomes possible, wherein control takes place by way of the
interface that is designed to transmit a voltage level signal.
Due to the signal that corresponds to the voltage, a previously
determined content may be displayed.

[0017] The control unit can be further divided, wherein, for
example, division into an application control unit and a dis-
play control unit is possible.

[0018] Inorderto place the contents to be displayed and the
necessary configuration data in the storage device of the
display module, it is, for example, possible to provide a wired
upload mode and/or a wireless upload mode.

[0019] According to an exemplary embodiment, the dis-
play module comprises a second interface that is designed to
couple a voltage supply to the display module.

[0020] Such adisplay module can, for example, be used for
economical refitting of older aircraft in which the existing
cabling for conventional display modules can be used. The
existing cabling can, for example, comprise two DC lines. By
means of these discrete DC lines, which can, for example,
have a shared reference potential, the two chambers of the
conventional display modules are switched on or off. For
operation of a display module according to the present inven-
tion a DC data mode can be used, wherein one of the DC lines
can be switched on permanently and can be used to provide
the voltage supply. This DC line can be coupled to the second
interface and can supply voltage to the display module. The
other line can be coupled to the first interface and can be
pulsed (switched on and off) so that a bit pattern can be
transmitted by way of'the first interface to the display module.
In this way, unilateral communication from the aircraft sys-
tem to the display module can take place. Such a display
module also makes it possible to display a previously defined
content if the pulsed signal experiences interference.

[0021] According to an exemplary embodiment, further-
more, the first interface is designed to couple a voltage supply
to the display module. In this arrangement it is not mandatory
to provide a second interface.

[0022] This embodiment supports DC operation, wherein
the interface is used simultaneously to supply voltage to the
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display module and to transmit a bit pattern to the display
module. The voltage supply and the clock pulse can take place
by way of a line that is coupled to the interface, wherein the
energy of the signal is also used to provide the voltage supply.
As an alternative, it is possible to provide a dedicated line,
coupled to the interface, for the voltage supply and for the
clock pulse.

[0023] This embodiment also supports operation of the dis-
play module in a standalone mode, wherein the interface is at
the same time provided for the voltage supply and for signal
transmission. In this arrangement both an applied voltage
level, which for example differs from the supply voltage, and
a signal are to be taken up. Operation in the standalone mode
can, for example, take place with a line that is coupled to the
interface. This line is used both as a voltage supply and for
transmitting a voltage level signal. The standalone mode can
be activated in that a corresponding voltage is applied to the
line. On the basis of the signal that corresponds to the voltage,
in this arrangement a previously determined content can be
displayed. As an alternative, a dedicated line each can be
provided for voltage supply and for transmission of the volt-
age level signal.

[0024] According to an exemplary embodiment, further-
more, the first interface is also designed to couple a voltage
supply to the display module, wherein the second interface is
also connected to the control unit, wherein the control unit is
designed, on the basis of a signal present at the second inter-
face, to read out a second storage device content with regard
to display information, and on the basis of the read-out second
storage device content and of the signal present at the second
interface to control the display.

[0025] This embodiment supports, for example, a standal-
one mode, wherein, for example, the cabling that is present
for the conventional display modules can be used. This
present cabling can, for example, comprise two DC lines. Ifa
corresponding voltage is applied to one of the two lines,
which are coupled to the respective interfaces, then a previ-
ously determined content is displayed. For example, ife.g. 5V
is applied to a line, then a first content is displayed; if e.g. 5V
is applied to the other line, then a second content is displayed;
if e.g. 5V is applied to both lines, then a third content is
displayed.

[0026] According to an exemplary embodiment, the control
unit is designed to control the display with regard to the
presentation position and/or the presentation size of the dis-
play information.

[0027] This embodiment makes it possible to achieve opti-
mum scaling and placement of the display information in the
display. If, for example, a division of the control unit into an
application control unit and a display control unit is provided,
then the application control unit ensures optimal scaling and
placement of display information.

[0028] According to an exemplary embodiment, the dis-
play module further comprises a cover member that is
designed as a device providing mechanical protection for the
display, mechanical adaptation to the surroundings, and/or as
an anti-glare device against scattered light.

[0029] With such a cover member, which can, for example,
be an adapter lens, optimum visibility of the display informa-
tion is ensured. The cover member can be a transparent mate-
rial, e.g. plastic or glass, and can have the following tasks:
visual fitting of the display, which is for example rectangular,
in the design of the surroundings; covering up the edge
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around the usable display area; and mechanical attachment of
the display module. The cover member can, for example, be
oval or rectangular in shape.

[0030] According to an exemplary embodiment, the control
unit, the storage device and the interfaces are integrated in a
controller board.

[0031] A controller board can be used for an efficient and
compact design of the display module. Furthermore, the con-
troller board can be incorporated in the display module by
means of the cover member. It is also possible to integrate
further optional components in the controller board (e.g. a
wireless interface and/or a display interface).

[0032] According to an exemplary embodiment, at least
one of the interfaces is a wireless interface.

[0033] This exemplary embodiment makes it possible to
provide a device variant of the display module with a wireless
interface (for example a wireless databus interface), wherein
the display module operates in a wireless databus mode, and
the functionality and the functional extent are identical to that
of the databus mode.

[0034] According to an exemplary embodiment, the dis-
play information is information that comprises at least one
element of a group comprising image elements, video
sequences, text and formatting.

[0035] This embodiment makes it possible to create pas-
senger-specific display information optimally according to a
particular purpose. Some information, for example “No
smoking” or “Fasten seat belts”, can be displayed with the use
of simple pictograms. Other information, for example
“Switch off mobile telephones”, might be better displayed by
means of an image/text combination or by means of a video
sequence. Further specific information can be displayed in
several languages by static or running texts (e.g. flight alti-
tude, remaining flight time; connecting flights, stock market
prices, weather forecast and headline news. Furthermore,
several image elements and/or video sequences and/or text
contents can simultaneously and flexibly he displayed in vari-
ous regions of the display.

[0036] According to an exemplary embodiment, the control
unit is designed to control the display on the basis of display
information comprising text and corresponding text format-
ting.

[0037] In this way the text contents and/or text objects,
which can be altered during their runtime, can be displayed
efficiently, wherein the formatting (configuration data) can
have been determined previously and can be stored in the
storage device of the display module. Only the text content
can be changed over time by way of the databus. In this way
it is possible in a simple and efficient manner to update and
display data (e.g. flight altitude, remaining flight time, con-
necting flights, stock market prices, weather forecast and
headline news) during the flight. Furthermore, text contents
and/or text objects can be incorporated in layout regions in a
manner that is similar to that of pictograms and video
sequences.

[0038] According to an exemplary embodiment, the control
unit is designed to read the storage device content in or out by
way of one of the interfaces.

[0039] As a result of this measure, new pictograms and/or
video sequences and/or text contents and/or formatting can be
flexibly stored in the display module in a flexible manner.
Moreover, in this manner the stored data can be simply and
efficiently modified and/or changed if required.
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[0040] According to an exemplary embodiment, the dis-
play module comprises a clock module, wherein the control
unit is designed, on the basis of a signal that is present at one
of the interfaces, to read out the clock module, and on the
basis of the read-out clock module and of the signal present at
the interface to control the display.

[0041] By means of a clock module the local time can be
displayed on the display module. In this arrangement the
initial time can be transmitted by the aircraft system and can
be synchronised anew at corresponding intervals. Thus, for
example if another time zone is reached, the time can be
updated. The clock module can also be incorporated in layout
regions such as pictograms, video sequences and text objects,
and can, for example, be used in databus mode.

[0042] According to an exemplary embodiment, the dis-
play module comprises a display module test device, wherein
the display module test device is designed to cause a data
exchange for test purposes.

[0043] In this way bilateral communication between the
aircraft system and the display module can take place in that
a test system, for example a BITE (Built-In Test Equipment)
is used for testing the display module. In this arrangement it
would be possible, for example, for the BITE data to be sent
from the display module to the aircraft system. This can, for
example, take place in databus mode.

[0044] According to an exemplary embodiment, an aircraft
information system with a display module according to the
invention is provided, wherein the aircraft information sys-
tem furthermore comprises a cabin management system and
a flight attendant panel, wherein the flight attendant panel is
designed to control the display module by way of the man-
agement system.

[0045] In this arrangement the flight attendants can, for
example by way of an FAP (Flight Attendant Panel) with the
use of various operating elements, manually carry out desired
settings of the display module or adjust them to conditions in
flight. The CMS (Cabin Management System) takes care of
smooth technical implementation of the corresponding con-
trol instructions.

[0046] According to an exemplary embodiment, an aircraft
with a display module according to the invention is provided.

[0047] By means of this measure an effective communica-
tion system in an aircraft is provided, which communication
system supports bilateral communication between the aircraft
system and the display module. Data such as, for example, the
number of the display layout, identification numbers of the
pictograms, video sequences, text contents and/or time for
each region defined in the layout can be sent from the aircraft
system to the display module. Test data, for example BITE
data, can, for example, be transmitted in databus mode from
the display module to the aircraft system.

[0048] According to an exemplary embodiment, a method
for displaying passenger-specific display information in an
aircraft is provided, wherein the method comprises: applying
a signal to an interface of a display module; reading out
storage device content with regard to display information of
the display module on the basis of the signal applied to the
interface; and controlling a display on the basis of the read-
out storage device content and of the signal applied to the
interface.

[0049] It should be noted that the embodiments, described
hereinafter, of the invention apply equally to the device, the
method and the aircraft.
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[0050] The individual features can of course also be com-
bined, as a result of which, in part, advantageous effects may
arise which exceed the sum of the individual effects, even if
such advantageous effects are not expressly described.
[0051] These and other aspects of the present invention are
explained and clarified with reference to the exemplary
embodiments described below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] Below, exemplary embodiments are described with
reference to the following drawings.

[0053] FIG. 1 shows an exemplary diagrammatic view of a
mechanical design of the display module.

[0054] FIG. 2 shows a diagrammatic view of the design and
functionality of the display module according to an exem-
plary embodiment.

[0055] FIG. 3 shows a diagrammatic view of the design and
functionality of the display module according to a further
exemplary embodiment.

[0056] FIG. 4 shows an exemplary layout of the display
with a layout region.

[0057] FIGS. 5a and 56 show exemplary layouts of the
display with two layout regions.

[0058] FIG. 6 shows an exemplary layout of the display
with four layout regions.

[0059] FIGS. 7a to 7e show some examples of processing
or changing image elements within the layout regions of the
display.

[0060] FIGS. 8a to 84 show an exemplary change in the
layout of the display and of the image display.

[0061] FIGS. 94 to 94 show an exemplary change in the
layout of the display and of the image display with a region
jump.

[0062] FIG. 10 shows some examples of the behaviour of
the display module in the databus mode.

[0063] FIG. 11 shows some further examples of the behav-
iour of the display module in the databus mode.

[0064] FIG. 12 shows an aircraft information system with
an exemplary embodiment of the display module according to
the invention.

[0065] FIG. 13 shows an aircraft with an exemplary
embodiment of the display module according to the inven-
tion.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0066] Below, exemplary embodiments ofthe invention are
described with reference to the enclosed drawings.

[0067] FIG. 1 shows a diagrammatic view of the mechani-
cal design ofthe display module. The display module 1 shown
in FIG. 1 comprises a display 10, a cover member 30 and a
controller board 20.

[0068] The display 10 can, for example, be an OLED dis-
play (organic light-emitting diode display), because OLED
technology makes it possible to produce very thin, light and
luminous displays. The size and shape of the display 10 can
vary depending on requirements and applications. The dis-
play can, for example, be rectangular as shown in FIG. 1.
[0069] The components required for the function of the
display modules, such as control units (e.g. application con-
trol unit, display control unit) and interfaces (e.g. display
interface, databus interface, DC interface and wireless inter-
face) or storage devices can, for example, be integrated in the
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controller board 20. The controller board 20 comprises, for
example, holes 21 that are provided for assembly of the con-
troller board in the overall structure of the display module 1.

[0070] The cover member 30, which can, for example, be
an adapter lens, provides mechanical protection for the dis-
play 10 and mechanical adaptation of the display module to
the surroundings. Furthermore, the cover member 30 can
serve as an anti-glare device against scattered light. The cover
member 30 can comprise a transparent material, e.g. plastic or
glass, and can have the following tasks: visual fitting of the
display 10, which is for example rectangular, in the design of
the surroundings; covering up the edge around the usable
display area; mechanical attachment of the display module;
and receiving the controller board. The cover member can, for
example, be oval or rectangular in shape. Except for a cut-out
31 for the display 10, the rear of the cover member can be
lacquered with a non transparent lacquer so that masking 32
arises. The colour of the lacquer can be adjusted individually,
with both the colour and the masking 32 varying, depending
onrequirements and the environment. On the rear of the cover
element 30 there are, for example, mechanical receiving
devices (not shown) for the display 10 and the controller
board 20, as well as the attachment elements 33 for installing
the display module.

[0071] FIG. 2 shows a diagrammatic view of the design and
the functionality of the display module 1 according to an
exemplary embodiment, wherein this embodiment is, for
example, suitable for databus mode. The display module 1
comprises a display 10, an interface 11, a control unit 13, a
storage device 14, a cable connection or a wireless connection
15 of the interface 11 with the aircraft system (not shown), a
display module test device 17 and a clock module 18. In the
storage device 14, passenger-specific display information is
stored, for example image elements and/or icons and/or video
sequences and/or texts. Furthermore, various layouts of the
display to form layout regions and formatting are stored in the
storage device of the display module.

[0072] The display is controlled by means of the control
unit 13. The control unit 13 is connected to the interface (e.g.
a databus interface or a wireless databus interface) 11,
wherein the interface 11 is connected to the aircraft system by
way of a databus (not shown) by means of the connection 15.
Data signals from the aircraft system are transmitted by
means of the connection 15 to the interface 11 by way of the
databus. On the basis of a signal present at the first interface
11, the control unit 13 accesses the storage device 14 and
reads out a corresponding storage device content with regard
to display information. On the basis of the read-out storage
device content and ofthe signal present at the interface 11, the
control unit 13 then controls the display 10. In this arrange-
ment, on the basis of the signal present at the first interface 11,
the control unit 13 selects one of the previously defined lay-
outs, which has been stored in the storage device 14, of the
display 10 in layout regions. Furthermore, the control unit 13
processes the display information read-out of the storage
device 14 in order to achieve optimum scaling and placement
of the display information in the display 10. Thus all the
display information (image elements, video sequences, text
or time information) is associated with a corresponding
region and is displayed completely within the region. The
control unit 13 can also be divided into several individual
components, wherein, for example, division into an applica-
tion control unit and a display control unit is possible. In this



US 2012/0293342 A9

case an application control unit ensures optimal scaling and
placement of display information.

[0073] If data transmission by way of the databus is dis-
turbed or non-existent, a previously defined (default) content
is shown.

[0074] In a display module 1 shown in FIG. 2 the clock
module 18 can be installed as an individual component that
can be connected to the control unit 13—in a manner similar
to that of the storage device 14. The clock module 18 displays
the current local time on the display module. In this arrange-
ment the initial time is transmitted by the aircraft system and
is synchronised anew at corresponding intervals. Thus, for
example, if another time zone is reached, the time can be
updated. The clock module can also be incorporated in layout
regions such as pictograms, video sequences and text objects.
[0075] The display module test device 17 can, for example,
be an item of BITE (Built-In Test Equipment). In this arrange-
ment the BITE data is transmitted from the display module to
the aircraft system by way of the interface 11 by means of the
connection 15.

[0076] The DC data mode of the display module 1 accord-
ing to FIG. 2 can be used in that the interface 11 is designed
to transmit data signals from the aircraft system in the form of
a bit pattern to the display module 1. In this arrangement the
interface 11, for example, can be used both for transmitting
data signals and for coupling a voltage supply (not shown) by
way of the connection 15. In this case the energy of the signal
is also used for the voltage supply. As an alternative, the
voltage supply can also take place independently of the inter-
face 11.

[0077] On the basis of a signal that is present at the first
interface 11 the control unit 13 accesses the storage device 14
and reads out a corresponding storage device content with
regard to display information. On the basis of the read-out
storage device content the control unit 13 then controls the
display 10. In this arrangement the control unit 13 only at this
point selects one of the previously defined layouts of the
display 10 into layout regions, which layouts have been stored
in the storage device 14. Furthermore, the control unit 13
processes the display information read-out from the storage
device 14 in order to achieve optimum scaling and placement
of the display information in the display 10. In this arrange-
ment the connection 15 can comprise a line, wherein the
signal energy supplied by way of this line is not only used for
transmitting the bit pattern but also for supplying voltage to
the display 1.

[0078] DC data mode is an operating mode which, for
example, is intended especially for refitting older aircraft. For
the connection 15 it is possible to use the DC lines that are
already in place to provide the supply to the originally-used
display module. For the display module in DC operation only
one of the lines used for the connection 15 is permanently
switched on. Thus, the voltage supply to the display module
by way of the interface 11 is ensured. The second line, used
for the connection 15, is pulsed (switched on and off) by the
aircraft system in order to transmit a bit pattern to the display
module by way of the interface 11. Thus, unilateral commu-
nication from the aircraft system to the display module takes
place. In this arrangement the achievable transmission rate is
relatively modest, and consequently the scope of functions is
limited when compared to that in databus mode.

[0079] The transmitted bit pattern is, for example, firmly
defined and always has the same length. For example, a fixed
identification number for pictograms or video sequences is

Nov. 22,2012

associated with each bit. If a bit has been set, the pictogram or
the video sequence is displayed which is stored under the
corresponding identification number. If the bit has not been
set, then the associated pictogram or the video sequence is not
displayed.

[0080] The display layout is independently selected by the
display module 1 depending on the activated contents.

[0081] Ifthepulsedsignalis disturbed, a previously defined
(default) content is displayed.

[0082] This embodiment, shown in FIG. 2, also makes it
possible, for example, to operate the display module in a
standalone mode if there is no databus connection (e.g. in
older aircraft models) in that the interface 11 is provided for
voltage supply and for signal transmission. Since it is possible
to take up both a voltage level applied to the connection 15
and a signal, standalone mode can operate in that a corre-
sponding voltage is applied to the line to which the interface
is coupled. Due to the signal that corresponds to the voltage,
a previously determined content that has been stored in the
storage device 14 can be displayed.

[0083] FIG. 3 shows a diagrammatic view of the design and
functionality of the display module 1 according to an exem-
plary embodiment, comprising two interfaces 11 and 12,
wherein this embodiment, too, in addition to a databus mode
is also suitable for DC data mode and/or standalone mode.
When compared to the embodiment described in relation to
FIG. 2, the display module 1 comprises an additional inter-
face 12 that is connected to the control unit 13 independently
of the interface 11, and comprises an additional wired con-
nection or wireless connection 16 between the second inter-
face 12 and the aircraft system (not shown). In the storage
device 14 of the display module, additionally also configura-
tion data for the individual operating modes are stored.

[0084] If only the interface 11 is actively coupled to the
aircraft system, the functionality of the display mode
resembles the functionality of the embodiment shown in FI1G.
2. Thus the display module according to the embodiment
shown in FIG. 3 can, for example, be used in databus mode.

[0085] The DC data mode of the display module 1 accord-
ing to FIG. 3 can be operative in that the interface 12 is
designed to couple a voltage supply (not shown) to the display
module 1 by way of connection 16, and connection 15 is
designed to transmit data signals from the aircraft system in
the form of a bit pattern to the display module 1. The func-
tionality of the interface 11, of the control unit 13, of the
storage device 14 and of the display 10 is analogous to that of
the exemplary embodiment according to FIG. 2.

[0086] The DC data mode is an operating mode which is,
for example, intended especially for refitting older aircraft.
Forthe connections 15 and 16 it is possible to use the DC lines
that are already in place to provide the supply to the origi-
nally-used display module, wherein for the connection 15 one
of two DC lines, and for the connection 16 the other of two
existing DC lines are used. For the display module in DC
operation only the line that is used for connection 16 is per-
manently switched on. In this way the voltage supply to the
display module by way ofthe interface 12 is taken care of. The
second line, which is used for connection 15, is pulsed
(switched on and off) by the aircraft system in order to trans-
mit a bit pattern to the display module by way of the interface
11. Thus, unilateral communication from the aircraft system
to the display module takes place. In this arrangement the
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achievable transmission rate is relatively modest, and conse-
quently the scope of functions is limited when compared to
that in databus mode.

[0087] The transmitted bit pattern is, for example, firmly
defined and always has the same length. For example, a fixed
identification number for pictograms or video sequences is
associated with each bit. If a bit has been set, the pictogram or
the video sequence is displayed which is stored under the
corresponding identification number. If the bit has not been
set, then the associated pictogram or the video sequence is not
displayed.

[0088] The display layout is independently selected by the
display module 1 depending on the activated contents.

[0089] Ifthepulsed signalis disturbed, a previously defined
(default) content is displayed.

[0090] Operation of the display module 1 in standalone
mode according to FIG. 3 can take place, for example, if there
is no databus connection. The already existing DC lines,
which are used in DC data mode, are used for connections 15
and 16. Both interfaces 11 and 12 couple the display module
to a voltage supply (not shown) by way of the connections 15
and 16. If a corresponding voltage is applied to one of the
connections 15 and 16 that are coupled to the interfaces, a
previously determined content that is stored in the storage
device 14 is displayed. In this arrangement the control unit 13
selects the content (configuration data) associated with the
respective line. With simultaneous application of correspond-
ing voltages to both lines 15 and 16, a content is displayed that
is independent of the contents of the individual application. If,
for example, 5V is applied to a line, then a first content is
displayed. If, for example, 5V is applied to the other line, then
a second content is displayed. If, for example, 5V is applied
simultaneously to both lines, then a third content is displayed.

[0091] Furthermore, FIG. 3 shows a device variant,
wherein the clock module 18 is designed as part of the control
unit 13.

[0092] With regard to all the exemplary embodiments
stated above in the context of FIGS. 2 and 3 the selection of
the division into layout regions in databus mode is determined
by the aircraft system, while in DC mode and in standalone
mode the selection is made independently by the display
module, depending on the activated contents. A determina-
tion as to which layout is to be selected with a given combi-
nation of active contents is made in the context of content
uploading. Likewise, the allocation of a pictogram/a video
sequence/a text/formatting in the three configuration data
variants mentioned above takes place in the context of content
uploading.

[0093] In order to place, the contents to be displayed and
the necessary configuration data in the storage device 14 of
the display module 1, there are two upload modes, namely a
wired upload mode and a wireless upload mode. The wired
upload mode is provided for uploading data by way of the
databus interface. In this arrangement the data can be trans-
mitted by way of the aircraft system or it can originate from a
programming device directly connected to the databus inter-
face. The wired upload mode is activated by way of the
databus with the use of a special command. The wireless
upload mode is provided for uploading data by way of the
wireless databus interface. The data is transmitted wirelessly
from a programming device to the display module. The wire-
less upload mode can be activated by way of a wired interface.
Depending on the operating mode, this can take place either
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with an instruction by way of the databus interface or with a
defined bit pattern by way of the interface present in DC
operation.

[0094] Inthe wireless upload mode various status messages
are displayed by way of the display module. For example, it is
possible to determine which modules are within reach of the
programming device (whether or not they are connected to
the programming device).

[0095] With both upload modes the same data can be
loaded in the display of the display module: pictograms and
video sequences, fonts for text modules and the clock module
18, contents and formats of text modules, configuration data
for the individual operating modes.

[0096] FIG. 4 shows an exemplary layout of the display 10
with a layout region 110.

[0097] FIG. 5a shows an exemplary layout of the display 10
with two layout regions 110 and 120, wherein region 110 is
positioned above region 120, and the regions 110 and 120 are
separated by a horizontal region divider 115. FIG. 54 shows
another exemplary layout of the display 10 with reversed
positioning of the regions 110 and 120.

[0098] FIG. 6 shows an exemplary layout of the display 10
with four layout regions 110, 120, 130 and 140. The regions
120, 130 and 140 are positioned side-by-side in a row under-
neath region 110 and are separated from the latter by means of
a horizontal region divider 115.

[0099] FIG. 7 shows some examples of processing image
elements within the layout regions of the display, wherein one
or several image elements can also be replaced by video
sequences. FIG. 7a shows a layout of the display 10 with a
layoutregion 110, wherein an image element 210 is displayed
within the layout region 110. FIG. 75 shows a movement and
scaling of the image element 210, which movement and scal-
ing are indicated by an arrow, from its original placement 211.
In this process a free space arises in region 110, into which
space (in FIG. 7¢) a second image element 220 is inserted.
The image elements 210 and 220 are separated from each
other at a defined distance 215. FIG. 7d shows movements
and scaling, indicated by the arrows, of the image elements
210 and 220 from their original placement 211 and 221. In
this process a free space arises in region 110, into which space
(in FIG. 7e) a third image element 230 is inserted.

[0100] FIG. 8 shows an exemplary change in the layout of
the display and of the image display. FIG. 8a shows a layout
of'the display 10 with a layout region 110, wherein within the
region 110 three image elements 210, 220 and 230 are dis-
played. FIG. 86 shows movements, indicated by arrows, and
scaling of the image elements 210, 220 and 230 from their
original placements 211, 221 and 231. In this process a free
space arises in region 110, into which space (in FIG. 8¢) a
horizontal region divider 115 is inserted, and thus below
region 110 a second region 120 arises. In FIG. 84 a fourth
image 240 is displayed in the second region 120.

[0101] FIG. 9 shows an exemplary change of the layout of
the display 10 and of the image display with a region jump.
FIG. 9a shows a layout of the display 10 with a layout region
110, wherein within region 110 two image elements 210 and
220 are displayed. FIG. 95 shows movements and scaling,
indicated by arrows, of the image elements 210 and 220 from
their original placements 211 and 221. In this process the
image element 210 is placed underneath the image element
220. In FIG. 9c¢ a horizontal region divider 115 is inserted
between the image elements 210 and 220 so that the image
element 210 is located in region 110 and the image element
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220 islocated in anewly defined region 120. In FIG. 9d a third
image element 230 is inserted in the still available space in
region 110.

[0102] The reference characters already used with refer-
ence to FIGS. 1 to 9 are identically used in FIGS. 10 and 11.
[0103] FIG. 10 shows some examples of the behaviour of
the display module in a databus mode.

[0104] The first table column in FIG. 10 shows some
examples of data protocols for controlling the display module
in databus mode. The data protocols, shown in FIG. 10, for
dividing the display 10 into the layout regions and for dis-
playing image elements or video sequences comprise four
sections A to D. In section A an instruction identification
number is communicated to the display module, in section B
an identification number of the layout of the display 10, in
section C an identification number for the image elements or
video sequences displayed in the layout region 110, and in
section D an identification number for the image elements or
video sequences displayed in the second layout regions 120.
The third column shows some, exemplary associations of the
respective identification numbers (for the layouts, image ele-
ments, texts or the clock module) in relation to the display
information stored in the storage device. For example, the
layout shown in FIG. 4 corresponds to identification number
1D: 01, the layout shown in FIG. 5a corresponds to identifi-
cation number ID: 02 etc. The middle column shows the
images, associated with the exemplary data protocols listed in
the first column, of the display 10. The association between
the data protocols and the images on the display is indicated
by means of arrows.

[0105] FIG. 11 shows some further examples of the behav-
iour of the display module in the databus mode. The third
column shows some exemplary associations of the respective
identification numbers (for the layouts, image elements, texts
or the clock module) in relation to the display information
stored in the storage device. For example, the layout shown in
FIG. 4 corresponds to identification number ID: 01, the layout
shown in FIG. 5a to identification number ID: 02 etc. By
means of the data protocol shown in the first line of the first
column a particular text content (presently, for example
“HELLO!”) is defined. This data protocol comprises three
sections A, B1 and C1. In section A an instruction identifica-
tion number is communicated to the display module, in sec-
tion B1 a text identification number, and in section C1 a text
content. This text content is then stored in the storage device
under its identification number ID: 21. By means of the data
protocol shown in the second line of the first column, for
example an update of the time or an initial time or some other
time (in the present example “14:31”) is entered. This data
protocol comprises four sections A, B2, C2 and D2. In section
A an instruction identification number is communicated to
the display module, in section B2 the hour and in section C2
the minutes. Section D2 is not used for entering time. The
time entered is then stored in the storage device 14. After the
text has been defined and the time has been entered, the text
and the time are displayed on the display 10. The third and
fourth lines of the first column show examples of the data
protocols used for this. These data protocols comprise four
sections, A to D. In section A an instruction identification
number is communicated to the display module; in section B
an identification number of the layout of the display; in sec-
tion C an identification number relating to the texts, image
elements, video sequences or the times displayed in the layout
regions 110; and in section D an identification number relat-
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ing to the image elements, texts, image elements, video
sequences or times displayed in the second layout regions
120. The corresponding information appearing on the display
10 is shown in the third and fourth lines of the second column.
The last lines of the first and second columns show a layout of
the display 10 with an empty layout region and the corre-
sponding data protocol.

[0106] The first two columns of the compiled FIGS. 10 and
11 show a time sequence of data protocols and an associated
time sequence of information displays.

[0107] FIG. 12 shows an aircraft information system with
an exemplary embodiment of the display module according to
the invention. The aircraft information system comprises an
FAP (Flight Attendant Panel) 50, a CMS (Cabin Management
System) 51 and the display module 1 according to the inven-
tion. The FAP 50 is connected to the CMS 51 which in turn is
connected to the display module 10. In this way, with the FAP
50, by means of various operating elements the flight atten-
dants can manually carry out desired settings of the display
module or adjust them to conditions during the flight. The
CMS 51 ensures smooth technical implementation of the
corresponding control instructions. The pilots, too, by way of
various operating elements (e.g. a switch for the “Fasten seat
belts” pictogram) in the cockpit 53 can manually carry out
desired settings of the display module or change them to
conditions during the flight, in that the CMS is connected to
the cockpit 53. In this exemplary embodiment a programming
device 52 is used for wireless uploading of contents to be
displayed and of the necessary configuration data to the stor-
age device 14 of the display module 1. It is also possibleto use
adatabus (not shown) for uploading. Uploading takes place in
the manner already described above with reference to FIGS.
2 and 3.

[0108] FIG. 13 shows an aircraft 350 with an exemplary
embodiment 1 of the display module according to the inven-
tion.

[0109] Although the invention was described with refer-
ence to a preferred exemplary embodiment, various alter-
ations and modifications can be carried out without leaving
the scope of protection of the invention. The invention can
also be used in fields other than aviation, for example in trains,
buses or ships, where display modules for displaying passen-
ger-specific display information are also required or desir-
able.

[0110] In addition, it should be pointed out that “compris-
ing” does not exclude other elements or steps, and “a” or “an”
does not exclude a plural number. Furthermore, it should be
pointed out that characteristics or steps which have been
described with reference to one of the above exemplary
embodiments can also be used in combination with other
characteristics or steps of other exemplary embodiments
described above. Reference characters in the claims are not to
be interpreted as limitations.

1. A display module for displaying passenger-specific dis-
play information in an aircraft, comprising:

a display,

a control unit,

a storage device, and

a first interface,
wherein the first interface is connected to the control unit, and
wherein the control unit is designed, on the basis of a signal
that is present at the first interface, to read out a storage device
content stored in the storage device and associated with the
signal in relation to display information, and on the basis of
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the read-out storage device content and of the signal present at
the first interface to control the display,

wherein the control unit is designed to control the display
with regard to at least one of the presentation position or the
presentation size of the display information for scaling or
placing the display information in the display.

2. The display module of claim 1, further comprising a
second interface that is designed to couple a voltage supply to
the display module.

3. The display module of claim 1, wherein the first interface
is designed to couple a voltage supply to the display module.

4. The display module of claim 2, wherein the first interface
is designed to couple a voltage supply to the display module,
and the second interface is connected to the control unit,
wherein the control unit is designed, on the basis of a signal
present at the second interface, to read out a second storage
device content with regard to display information, and on the
basis of the read-out second storage device content and of the
signal present at the second interface to control the display.

5. The display module of claim 1, further comprising a
cover member that is designed as a device providing at least
one of mechanical protection for the display, mechanical
adaptation to the surroundings, or an anti-glare device against
scattered light.

6. The display module of claim 1, wherein the control unit,
the storage device and the first interface are integrated in a
controller board.

7. The display module of claim 1, wherein the first interface
is a wireless interface.

8. The display module of claim 1, wherein the display
information is selected from the group consisting of image
elements, video sequences, text and formatting.
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9. The display module of claim 8, wherein the control unit
is designed to control the display on the basis of display
information comprising text and corresponding text format-
ting.

%0. The display module of claim 1, wherein the control unit
is designed to read the storage device content in/out by way of
the first interface.

11. The display module of claim 1, further comprising a
clock module, wherein the control unit is designed, on the
basis of a signal that is present at one of the first interface, to
read out the clock module, and on the basis of the read-out
clock module and of the signal present at the first interface to
control the display.

12. The display module of claim 1, further comprising a
display module test device, wherein the display module test
device is designed to cause a data exchange for test purposes.

13. An aircraft information system with a display module
of claim 1, further comprising a cabin management system
and a flight attendant panel, wherein the flight attendant panel
is designed to control the display module by way of the cabin
management system.

14. An aircraft with a display module of claim 1.

15. A method for displaying passenger-specific display
information in an aircraft, comprising:

applying a signal to an interface of a display module;

reading out a storage device content with regard to display

information of the display module on the basis of the
signal applied to the interface; and

controlling a display on the basis of the read-out storage

device content and of the signal applied to the interface,
wherein controlling comprises scaling or placing the
display information in the display with regard to at least
one of the presentation position or the presentation size
of the display information.
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