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(57) Abrege/Abstract:
The invention relates to a system and a method for the voltage supply of aircraft cabin modules (1). A cable (3) Is used to transmit

an electric supply voltage and an additive data signal. The aircraft cabin modules (1) comprise connecting plugs (2) for connection
to the cable (3) and a separation circuit (5) which separates the transmitted supply voltage from the data signal.
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(57) Abstract: The invention relates to a system and a method for the voltage supply of aircraft cabin modules (1). A cable (3) is
used to transmit an electric supply voltage and an additive data signal. The aircraft cabin modules (1) comprise connecting plugs (2)
for connection to the cable (3) and a separation circuit (5) which separates the transmitted supply voltage from the data signal.
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(57) Zusammenfassung: System und Verfahren zur Spannungsversorgung von Flugzeugkabinenmodulen (1). Uber ein Kabel (3)
wird sowohl eine elektrische Versorgungsspannung als auch ein additives Datensignal iibertragen. Die Flugzeugkabinenmodule (1)
weisen einen Anschluss-Stecker (2) zum Anstecken an das Kabel (3) und eine Trennschaltung (5) auf, die die iibertragene Versor-
gungsspannung von dem Datensignal trennt.
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Method and system for the voltage supply of aircraft cabin modules

The invention relates to a method and system for the voltage supply of aircraft
cabin modules, in particular of safety-relevant modules in an aircraft cabin by a

combined transmission of data and a supply voltage or a supply current.

Fig. 1 shows a conventional system for the voltage supply of aircraft cabin

modules.

A cabin server (CMS: Cabin Management Server) Is serially connected via two
ines to a plurality of decoding/coding units (DEU), within an aircraft cabin of an
aircraft. A plurality of aircraft cabin modules is connected to each decoding/coding
unit DEU. The aircraft cabin modules may, for example, be a passenger supply
unit (PSU: Passenger Supply Unit) or a cabin illumination unit (IBU: lllumination
Ballast Unit). As can be seen from Fig. 1, four passenger supply units (PSUs) and
four cabin illumination units (IBUs) are connected to each decoding/coding unit.

The passenger cabin modules are connected via cable and plug connections.

Each cable contains six separate lines, namely two data lines for transmitting
data, one voltage supply line for transmitting an alternating voltage, an earth line
for the alternating voltage, a direct voltage supply line and a direct voltage supply
earth line. While the data lines are connected to the decoding/coding unit of the
CIDS data bus (CIDS: Cabin Intercommunication Data System), the supply

voltage lines are connected to a current supply network of the aircraft.

As can be seen from Fig. 1, the cabling of the data lines and the voltage supply
ines are separate in the conventional system, with different connection plugs also
being used for the data lines and the voltage supply lines. The conventional
system shown in Fig. 1 has the drawback that because of the large number of laid
data and voltage supply lines, the cabling is very complex, in particular in large
passenger aircraft. Not only the high number of various lines, but also the different

plug connectors for the data and voltage supply lines make assembly more
difficult.
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Because of the high number of laid lines, the weight Is increased substantially, In
particular in large passenger aircraft. This, in turn, leads to an increased fuel

consumption during running operation of the aircraft.

It is therefore an object of the present invention to provide aircraft cabin modules

which can be connected by cable with a minimum outlay.

The invention provides an aircraft cabin module with a connection plug for
connecting a cable, which has at least one electric data line, the aircraft cabin
module containing an isolating circuit, which isolates the data from the impressed
offset direct voltage, the impressed offset direct voltage and the data signal being

received by the aircraft cabin module via the electric data line.

Preferred embodiments of the device according to the invention and the method
according to the invention will be cdescribed below with reference to the
accompanying figures to describe the features important to the invention.

In the drawings:

Fig. 1 shows a conventional system for connecting aircraft cabin modules by

cable:

Fig. 2 shows a block diagram of a possible embodiment of the aircraft cabin

module according to the invention:;

Fig. 3 shows an embodiment of a system for connecting aircraft cabin modules by

cable according to the invention:;

F1g. 4 shows a signal diagram to explain an embodiment of a method according to

the invention for the voltage supply of an aircraft cabin module: and
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Fig. 5 shows an embodiment of an isolating circuit contained in an aircraft cabin

module according to the invention.

As can be seen from Fig. 2, in the embcdiment shown, an aircraft cabin module 1
has a connection plug 2, which is provided to connect a cable 3. The cable 3
contains at least one electric data line. A supply voltage (offset direct voltage) and
a data signal are transmitted via this data line. The connection plug 2 is connected
via an internal line to an isolating circuit 5 integrated in the aircraft cabin module 1.
The isolating circuit 5 Isolates the data signal received from the supply voltage
impressed thereon. The isolated supply voltage is used for the voltage or current
supply of further components within the aircraft cabin module 1. The supply
voltage and the data signal are transmitted together via the data line contained in
the cable 3. In this case, the data signal is additively superposed on the supply
voltage, for example an offset direct voltage, in one possible embodiment. In one
possible embodiment, the cable 3 contains an electric data feed line and an
electric data return line. The two data lines may be sheathed with a cable sheath

for electromagnetic shielding in one possible embodiment.

The aircraft cabin module shown in Fig. 2 may, for example, be a passenger
supply unit PSU (Passenger Supply Unit), a cabin illumination unit IBU
(llumination Ballast Unit) or complex units such as FAPs (Flight Attendant Panel),
CVMS (Cabin Video Monitoring System), PID (Passenger Information Display),
info signs, smoke detectors etc. The aircraft cabin module 1, as shown in Fig. 2,
may have a further connection plug and can be serially linked to further aircraft
cabin modules 1 to form an aircraft cabin module chain (Daisy Chain). In a
possible embodiment of the aircraft cabin module 1 according to Fig. 2, the data
Isolated by the isolating circuit 5 from the supply voltage are supplied to a data
processing unit within the aircraft cabin module 1. The separated supply voltage is

a direct supply voltage.

In one possible embodiment, an offset direct voltage DC is transmitted via a data
line of the cable 3, a data signal being additively superposed on the offset direct

voltage DC.
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In one possible embodiment, the aircraft cabin module 1 shown in Fig. 2 can be
configured via an Interface. In this configuration, the amplitude of the supply
voltage additionally transmitted via the data line can be configured. For example,
the aircraft cabin module 1 is configured such that the supply voltage is a DC

direct voltage with an amplitude of 28 volts.

In a further configuration example, the aircraft cabin module 1 is configured such

that the supply voltage Is a direct voltage DC.

In a possible embodiment, the configuration of the aircraft cabin module 1 with
respect to the supply voltage may take place manually, for example by the
installation of a correspondingly dimensioned isolating circuit 5 into the aircraft

cabin module 1.

In an alternative embodiment, the isolating circuit 5 is configured separately with

respect to the supply voltage by transmitting corresponding configuration data via
the cable 3.

Fig. 3 shows an embodiment of a system for the cabling and the voltage supply of

aircraft cabin modules 1 according to the invention.

A decoding/coding unit 6 is connected via a bus 7 to an aircraft cabin server 8. A
supply voltage VS, which comes from a unit 9, is fed in at the decoding/coding
unit 6. 16 aircraft cabin modules 1 are connected to the decoding/coding unit 6 via
3 different cables 3-1, 3-2, 3-3 in the embodiment shown in Fig. 3. Four upper
cable illumination units 1A, 1B, 1C, 1D are connected via a first cable 3-1. Eight
passenger supply units (PSU) 1E to 1L are connected to the decoding/coding unit
6 via a second cable 3-2. Four lower cabin illumination modules (IBU) 1M, 1N, 10,
1P are also connected to the decoding/coding unit 6 via a third cable 3-3. In the
embodiment shown in Fig. 3, each of the three cables 3-1, 3-2, 3-3 has an electric
data feed line HDL and an electric data return line RDL. The aircraft cabin
modules 1 of each group are serially linked via the respective cable 3 to further
4
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aircraft cabin modules 1 to form an aircraft cabin module chain (daisy chain). The
supply voltage VS fed In at the decoding/coding unit 6 together with the data
signal Is transmitted on a line to the serially linked aircraft cabin modules 1 via the
electric data lines of the cable 3 (power over data). If the system shown in Fig. 3 is
compared with the conventional system shown in Fig. 1 it can be seen that the
number of laid lines for the sixteen aircraft cabin modules 1 connected by cable is
substantially reduced in the system according to the invention according to Fig. 3.
On the one hand, this simplifies assembly of the aircraft cabin modules 1
substantially and, on the other hand, reduces the weight of the aircraft, and so fuel

IS saved during running operation of the aircratft.

In one possible embodiment, the fed-in supply voltage VS can be switched over
between various voltage levels. In one possible embodiment, the fed-in supply
voltage VS Is an offset direct voltage, which can be switched over between three
different voltage levels, namely a normal direct voltage level, an emergency direct
voltage level and a high direct voltage level. The switch-over may take place as a

function of a control signal CRTL applied to the unit 9.

In one possible embodiment, the cables 3 shown in Fig. 3 are laid in a supply duct
of the aircraft. In the system according to the invention, as shown in Fig. 3, the
number of laid lines is reduced by the use of sub-networks, which in each case
consist of a chain of aircraft cabin modules 1. Fig. 4 shows a signal diagram to
explain a possible embodiment of the method according to the invention for the

voltage supply of aircraft cabin modules 1.

In the embodiment shown in Fig. 4, a digital data signal is impressed on a DC
offset supply voltage by additive superposition. The signal, which is transmitted
via the data lines of the cable, is shown as a summation signal. In the example
shown, the data signal is a sequence of alternating data values +1, -1. However,
any desired data signal can be transmitted via the data line. In addition, the offset

direct voltage can be switched over between various amplitude values in one

possible embodiment.
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Fig. 5 shows an embodiment of an isolating circuit 5 contained in an aircraft cabin
module 1 according to the invention. The isolating circuit 5 contains, in the
embodiment shown in Fig. 5, two isolating transformers 10A, 10B, which in each
case have a primary coil and a secondary coil. The primary coils of the two
isolating transformers 10A, 10B are in each case connected via a throttle 11A,
11B to the connection plug 2. The throttles 11A, 11B are used to suppress the
signal. The secondary coils of the two isolating transformers 10A, 10B may be
connected to a data processing unit to process the transmitted data signal, for
example by an Ethernet-PHY. The direct supply voltage transmitted via the cable
3 for the supply voltage of the aircraft cabin module 1 is tapped at a central tap of
the primary coils of the isolating transfcrmers 10A, 10B. The two central taps of
the primary coils are, as shown in Fig. 5, connected to a bridge rectifier circuit
constructed from four diodes. The bridge rectifier circuit, for example, supplies a
direct supply voltage for the voltage supply of the aircraft cabin module at a level
of 24 volts DC or 48 volts DC. The connection plug 2 is suitable, for example, for

connecting a 100 MB Ethernet cable to two feed and two return lines.

In one possible embodiment, the aircraft cabin module 1 can be plugged in or
unplugged during running operation by means of the connection plug 2, or in other
words Is hot-plug capable. This is possible because of the coils, which damp

voltage peaks when the aircraft cabin module 1 is plugged in or unplugged.

It Is possible with the cabling system according to the invention for the voltage
supply of aircraft cabin modules 1 to transmit a high output at the level of several
hundred watts to aircraft cabin modules 1 with a high current consumption, for
example to LED strips for cabin illumination or to reading lamps. The cables 3,
which have an electric data feed line and an electric data return line, often already
have a sheath for electromagnetic shielding. The system according to the
invention is therefore particularly suitable for aircraft of which the fuselage is
constructed from carbon fibres, as protection against being struck by lightning is
particularly important here. By using cables 3 which already have electromagnetic
shielding, it is possible to reliably transmit data, even in the event of a possible

lightning strike, within the aircraft between the aircraft cabin modules 1. The

\

O
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voltage supply is transmitted regardless of the type of data bus used. The aircratft
cabin modules 1 are serially connected by cable within a so-called daisy chain
and not in a star shape. Moreover, the aircraft cabin modules 1 can be plugged In
or unplugged at any time during running operation, without impairing the data

transmission outside the respective aircraft cabin module chain.

It is moreover possible to increase the safety and reliability of the voltage supply
for the aircraft cabin modules 1 in that an additional back-up supply voltage, for
example an emergency voltage, is fed in via the data lines. The provision of a
common data and energy supply also substantially facilitates the simple
installation of aircraft cabin modules 1. In the system according to the invention,
the supply voltage is supplied by means of a loop to the linked aircraft cabin
modules 1. As a result, the number of cables 3 to be laid is substantially reduced,
and so the total weight of the aircraft and therefore the running operating costs
are decreased. The reduction in the number of necessary lines also makes it

possible to use cables 3 with a smaller diameter, so assembly may be carried out

In a space-saving manner.
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Claims

1. An aircraft cabin module (1) comprising:

(a) a connection plug (2) for connecting a cable (3) having at least one electric
data line and a sheath for electromagnetic shielding;

(b) an isolating circuit (5), which isolates a data signal from a direct supply
voitage, wherein the direct supply voltage and the data signal additively
superposed on the direct supply voltage are received via the electric data line of
the cable (3), and wherein the direct supply voltage can be switched over between
various voltage levels.

2. The aircraft cabin module according to claim 1, comprising an interface via which
the ampliitude of the direct supply voltage transmitted via the data line can be configured.

3. The aircraft cabin module (1) according to claim 1, wherein the cable (3) has at
least one electric data feed line and at least one electric return data line.

4 The aircraft cabin module (1) according to any one of claims 1 to 3, wherein the
aircraft cabin module (1) is a passenger supply unit (PSU) or a cabin illumination unit
(IBU).

5. The aircraft cabin module (1) according to any one of claims 1 to 4, wherein the
aircraft cabin module (1) can be serially linked via the cable (3) to further aircraft cabin

modules to form an aircraft cabin module chain.

0. The aircraft cabin module (1) according to claim 5, wherein an aircraft cabin
module chain can be connected to a decoding/coding unit (6).

7. The aircraft cabin module (1) according to claim 6, wherein the decoding/coding

unit (6) is connected to an aircraft cabin server (8).

8. The aircraft cabin module (1) according to claim 7, wherein the supply voltage is

fed in at the decoding/coding unit (6).
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9. The aircraft cabin module (1) according to any one of claims 1 to 8, wherein the
voltage levels of the direct supply voltage have a normal direct voltage level, an
emergency direct voltage level and a high direct voltage level.

10. The aircraft cabin module (1) according to any one of claims 1 to 9, wherein the
cable (3) is laid in a supply duct of an aircraft.

11. The aircraft cabin module (1) according to any one of claims 1 to 10, wherein the
isolating circuit (5) has two isolating transformers (10A, 10B), which are in each case
connected via a throttle (11A, 11B) for signal suppression to the connection plug (2).

12. The aircraft cabin module (1) according to claim 11, wherein the isolating
transformers (10A, 10B) in each case have a primary coil, which is connected via a
throttle (11A, 11B) to the connection plug (2), and in each case have a secondary coil,
which is connected to a data processing unit to process the transmitted data signal.

13. The aircraft cabin module (1) according to claim 12, wherein the transmitted
supply voltage for the voltage supply of the aircraft cabin module (1) can be tapped at a
central tap of the primary coils of the isolating transformers (10A, 10B).

14. The aircraft cabin module (1) according to claim 13, wherein the two central taps
of the ‘primary coils of the isolating transformers (10A, 10B) are connected to a bridge
rectifier circuit.

15.  The aircraft cabin module (1) according to claim 9, wherein the normal direct
voltage level is 28V or 42V,

16. The aircraft cabin module (1) according to any one of claims 1 to 15, wherein the
aircraft cabin module (1) can be plugged in or unplugged during running operation by
means of the connection plug (2).

17. A network comprising a plurality of aircraft cabin modules (1) according to any one

of claims 1 to 16, which are serially connected to one another via the cable (3).

18. A method for the voltage supply of at least one aircraft cabin module (1)

comprising the steps of:
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~ receiving a data signal additively superposed on a direct supply voltage at the
aircraft cabin module (1) via an electric data line of a matched cable (3),

- separating the direct supply voltage from the superposed data signal; and

- switching the direct supply voltage over between various voltage levels.

19. The method according to claim 18, wherein the amplitude of the direct supply

voltage transmitted via the electric data line is configured via an interface of the aircraft
cabin module (1).

10
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