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P-L-L-C- A coupling element is provided for connecting an electrical 
Suite 700 apparatus to an optical data bus With a unidirectional trans 
1200 G Street, NW. mission. A housing contains an opto-electrical transducer to 
Washington, DC 20005 (US) Which an input data bus line is optically connected, an 

electro-optical transducer to Which an output data bus line is 
optically connected, and tWo electrical contacts on an exte 

(73) Assignee: Bayerische Motoren Werke Aktieng- rior side, by Way of Which the tWo transducers can be 
esellschaft electrically connected With the electrical apparatus. A sWit 

chable electrical connection is provided betWeen the tWo 
(21) Appl. No.: 09/817,174 transducers Which, When the electrical apparatus is con 

nected, is open and, When the apparatus is not connected, is 
(22) Filed: Mar. 27, 2001 closed. 
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COUPLING ELEMENT FOR CONNECTING AN 
ELECTRICAL APPARATUS TO AN OPTICAL DATA 

BUS 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0001] This application claims the priority of German 
Application No. 100 18 719.6, ?led Apr. 15, 2000, the 
disclosure of Which is expressly incorporated by reference 
herein. 

[0002] The invention relates to a coupling element for 
connecting an electric apparatus to an optical data bus With 
a unidirectional transmission. 

[0003] In the case of electrical apparatuses, Which are 
connected to conventional optical data buses, an optical 
receiver (opt-in), as a component of an opto-electrical trans 
ducer, and an optical transmitter (opt-out), as a component 
of an electro-optical transducer, are situated in the interior of 
each apparatus. The tWo transducers are used for transmit 
ting the data telegrams incoming from the data bus to the 
apparatus and for transmitting the outgoing data telegrams to 
the data bus. 

[0004] For this purpose, one optical interface betWeen the 
data bus and the electrical apparatus, respectively, must be 
implemented for each of the tWo transducers. This interface 
has to be designed using high-cost constructive measures to 
accommodate many plug-in cycles since the apparatuses 
must be frequently unplugged and plugged in again (ser 
vice). In addition, this interface is susceptible to dirt and 
other environmental in?uences (chemicals, deposits . . . It 

must be protected by means of high-cost mechanical con 
structions. 

[0005] It is another disadvantage that optical elements are 
placed in the interior of the electrical apparatuses. The 
optical system is sensitive to high temperatures generated in 
the interior of many apparatuses. The apparatuses must be 
cooled by high-cost measures (cooling constructions, fans . 
. . ) In addition, the optical elements are not equally suitable 
for automatic manufacturing processes. During the process 
ing, high-cost and expensive special processes must be 
carried out. If the supply voltage of an apparatus fails or if 
the apparatus is not (or not correctly) plugged in, particularly 
in the case of optical ring buses, the entire bus is incapaci 
tated because an incoming optical signal can no longer be 
transported to the user in the folloWing bus. 

[0006] It is an object of the present invention to provide a 
coupling element of the above-mentioned type, Which is 
simple and robust With respect to its handling and Which can 
be used particularly in a highly stressed environment. In 
particular, it should be suitable for a use in a motor vehicle. 

[0007] The invention achieves this object by providing a 
coupling element for connecting an electrical apparatus to an 
optical data bus With a unidirectional transmission, charac 
teriZed in that a housing contains an opto-electrical trans 
ducer to Which an input data bus line is optically connected, 
and an electro-optical transducer to Which an output data bus 
line is optically connected. Also, tWo electrical contacts are 
provided on the exterior side, by Way of Which the tWo 
transducers With the apparatus can be electrically connected. 
Further, a sWitchable electrical connection is provided 
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betWeen the tWo transducers Which, When the apparatus is 
connected, is open and When the apparatus is not connected, 
is closed. 

[0008] The optical elements, particularly the optical 
receiver and the optical transmitter are integrated in the 
coupling element. An “active optical coupling element” is 
created in this manner. If the coupling element is unplugged 
from the apparatus, the electric output signal of the opto 
electrical transducer is guided directly onto the electro 
optical transducer. If the coupling element is plugged to the 
apparatus, the electric connection of the tWo transducers is 
separated by Way of the (mechanical or electronic) sWitch. 
The output signal of the opto-electrical transducer is guided 
into the apparatus for processing. The electric output signal 
of the apparatus is fed to the data bus by Way of the 
electro-optical transducer. 

[0009] The poWer supply of the tWo transducers advanta 
geously takes place independently of Whether the coupling 
element is arranged on the apparatus. The electrical connec 
tion lines therefor end, like the optical Waveguides, in the 
coupling element. The elements Which may be additionally 
required for the poWer supply of the tWo transducers, such 
as adapter elements, ampli?ers, etc., can also be arranged in 
the coupling element. As a result, an integrated poWer 
supply system for the tWo transducers is obtained. 

[0010] The poWer supply system can have separate con 
nection contacts. Furthermore, When the coupling element is 
arranged, a poWer supply (for example, +12V and Gnd) can 
be represented by Way of the coupling element for the 
apparatus. 

[0011] The tWo data bus lines connected With the trans 
ducers can be non-detachably connected With the latter, for 
example, they may be cast-in. This further reduces the 
danger of contamination. 

[0012] The electrical connection betWeen the tWo trans 
ducers can be sWitched using a proximity sWitch Which 
responds When the apparatus is present. Such proximity 
sWitches operate reliably and require little space and no 
additional electrical control connections. 

[0013] Advantageously, the active optical coupling ele 
ment additionally contains a signal processing unit Which 
generates the output signal of the opto-electrical transducer 
such that an ideal pulse-pause ratio With a loW pulse duration 
distortion is obtained. 

[0014] Arbitrary exit angles of the optical cables can 
easily be implemented because the required bending can be 
implemented on the electrical side and thus With an arbi 
trarily small bending radius. 

[0015] The invention increases the amount of security. The 
operation, even of a ring bus, is no longer interrupted by the 
unplugging of an apparatus because the signal is shortcir 
cuited in the coupling element and the incoming optical 
signal is regenerated and forWarded to the apparatus Which 
folloWs. 

[0016] Other objects, advantages and novel features of the 
present invention Will become apparent from the folloWing 
detailed description of the invention When considered in 
conjunction With the accompanying draWings. 
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BRIEF DESCRIPTION OF THE DRAWING 

[0017] The single FIGURE is a schematic vieW of the 
construction of a coupling element according to the present 
invention for connecting an electrical apparatus to an optical 
data bus. 

DETAILED DESCRIPTION OF THE DRAWING 

[0018] A coupling element 1 is used for connecting an 
electrical apparatus 2 to a data bus 3 With a unidirectional 
transmission. The data bus 3 is shoWn in a cutout-type 
manner and has tWo optical Waveguides 4 and 5 Which lead 
to the coupling element 1 (Opt In 4) and aWay from the latter 
(Opt Out 5). 

[0019] The coupling element 1 has a housing 6 into Which 
the optical Waveguides 4 and 5 are cast. In addition, an 
opto-electrical transducer 7 to Which the optical Waveguide 
4 is connected, and an electro-optical transducer 8 to Which 
the optical Waveguide 5 is optically connected are provided. 

[0020] On the exterior side of the housing 6, tWo electrical 
contacts 9 and 10 (only outlined) are located by Way of 
Which the tWo transducers 7 and 8 can be electrically 
connected With the electrical apparatus 2. The electrical 
output Rx 9 of the coupling element 1 is electrically con 
nected With the input of the electrical apparatus 2 Which has 
the same reference designation. The electrical input TX 10 of 
the coupling element 1 is electrically connected With the 
output of the electrical apparatus 2 Which has the same 
reference designation. 

[0021] A sWitchable electrical connection 11, Which is 
open When the electrical apparatus 2 is connected and is 
closed When the electrical apparatus 2 is not connected, 
exists betWeen the tWo transducers 7, 8. When the electrical 
apparatus 2 is connected, the coupling element 1 is situated 
in a recess 12 of the apparatus 2. The sWitchable electrical 
connection 11 contains a proximity sWitch Which then 
responds and interrupts the connection 11 (illustrated via 
dashed arroW). 

[0022] Inside the coupling element 1, a signal processing 
unit 13 is situated, Which regenerates the signal of the 
electric data output of the transducer 7 such that an ideal 
pulse-pause ratio is generated. This ideal pulse-pause ratio 
has a loW pulse Width distortion. In addition, an integrated 
poWer supply system 14 for the tWo transducers 7 and 8 is 
provided in the coupling element 1. The poWer supply 
system 14 is supplied by an external source V+,Grd. When 
the coupling element 1 is connected, the electrical apparatus 
2 is thereby also supplied With poWer. 

[0023] When the coupling element 1 is connected, the 
electrical apparatus 2 is connected With the data bus 3. It 
receives the ?rst incoming optical telegrams, electrically 
converted by Way of the transducer 7 and treated by Way of 
the signal processing unit 13, in a signal processing stage 15 
and transmits them by Way of the transducer 8 as an optical 
telegram to the data bus 3. 

[0024] When the coupling element 1 is not connected, the 
electrical apparatus 2 is not connected With the data bus. The 
?rst incoming optical telegrams are electrically converted by 
Way of the transducer 7 and, treated by Way of the signal 
processing unit 13, are transmitted to the transducer 8 via 
sWitch 11. The transducer 8 transmits them as an optical 
telegram to the data bus 3. 
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[0025] The entire optical system is implemented in the 
coupling element 1. No optical interface is generated Which 
is subjected to several plug cycles. The plugging takes place 
on the electrical side betWeen the contacts 9, 10 and those on 
the apparatus 2. This is a standard problem Which noWadays 
is excellently controlled. The entire sensitive optical system 
is therefore encapsulated in the coupling element 1. Envi 
ronmental in?uences, such as contamination, chemicals, etc. 
are completely excluded. In the processing operation, for 
example, manufacturing, customer service, etc., the optical 
character of the data transmission (by Way of the optical data 
bus) is hardly noticeable. 

[0026] The handling is again based on knoWn good and 
controlled electrical interfaces. The temperature-susceptible 
optical system is removed from the hot interior of the 
electrical apparatuses, so that no more unusual measures 

have to be taken for cooling. High-cost processing opera 
tions of the optical system during the manufacturing of the 
electrical apparatuses can be eliminated. 

[0027] The foregoing disclosure has been set forth merely 
to illustrate the invention and is not intended to be limiting. 
Since modi?cations of the disclosed embodiments incorpo 
rating the spirit and substance of the invention may occur to 
persons skilled in the art, the invention should be construed 
to include everything Within the scope of the appended 
claims and equivalents thereof. 

What is claimed is: 
1. A coupling element for coupling an electrical apparatus 

to an optical data bus having a unidirectional transmission, 
the coupling element comprising: 

a housing; 

an opto-electrical transducer contained in the housing and 
to Which an input data bus line is optically connected; 

an electro-optical transducer contained in the housing and 
to Which an output data bus line is optically connected; 

tWo electrical contacts arranged on an exterior side of the 
housing, said tWo electrical contacts being adapted to 
electrically couple the transducers With the electrical 
apparatus; and 

a sWitchable electrical connection arranged betWeen the 
transducers, said sWitchable electrical connection being 
open When the electrical apparatus is coupled With the 
coupling element and being closed When the electrical 
apparatus is not coupled. 

2. The coupling element according to claim 1, further 
comprising a poWer supply system integrated in the coupling 
element, said system providing poWer for the transducers. 

3. The coupling element according to claim 2, further 
comprising separate electrical connection contacts, said 
separate electrical connection contacts being adapted to 
supply poWer to the electrical apparatus. 

4. The coupling element according to claim 1, Wherein 
said input and output data bus lines are non-detachably 
connected With their respective transducers. 

5. The coupling element according to claim 2, Wherein 
said input and output data bus lines are non-detachably 
connected With their respective transducers. 

6. The coupling element according to claim 3, Wherein 
said input and output data bus lines are non-detachably 
connected With their respective transducers. 
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7. The coupling element according to claim 4, wherein 
said non-detachable connection is a cast connection. 

8. The coupling element according to claim 5, Wherein 
said non-detachable connection is a cast connection. 

9. The coupling element according to claim 6, Wherein 
said non-detachable connection is a cast connection. 

10. The coupling element according to claim 1, further 
comprising a proximity sWitch for controlling the sWitchable 
electrical connection betWeen the transducers. 

11. The coupling element according to claim 2, further 
comprising a proximity sWitch for controlling the sWitchable 
electrical connection betWeen the transducers. 
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12. The coupling element according to claim 3, further 
comprising a proximity sWitch for controlling the sWitchable 
electrical connection betWeen the transducers. 

13. The coupling element according to claim 4, further 
comprising a proximity sWitch for controlling the sWitchable 
electrical connection betWeen the transducers. 

14. The coupling element according to claim 7, further 
comprising a proximity sWitch for controlling the sWitchable 
electrical connection betWeen the transducers. 


