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(57) Abstract

An optical-fibre transmitter and/or receiver module (1) is specified which
has an active opto—electronic element (3) which is connected to a connecting
frame (2) and is embedded in a housing (10) made from a transparent material. 6
The module further has an optical-fibre connector with an external connector
housing (7) and an inner connector part (6) which has an optical-fibre end face
(11). The housing (10) of the opto-electronic element (3) has an essentially
cylindrical optical-guide section (9) which is arranged over the active surface of 1
the opto—electronic element (3), projects beyond the dimensions of the housing
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(10), and is connected directly or via a defined air gap to the optical-fibre end 12
face (11).
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OPTICAL-FIBRE TRANSMITTER AND/OR RECEIVER MODULE, AND AN
ACTIVE OPTO-ELECTRONIC ELEMENT

The invention relates to an optical-fibre
transmitter and/or receiver module having an active opto-
electronic element which 1is connected to a connecting
frame and is embedded 1in a housing made from a
transparent material, and having an optical-fibre
connector with an external connector housing and a
connector inner part which has an optical-fibre end face.
The invention further relates to an active opto-
electronic compconent having a housing which encloses the
element and 1is made from a transparent material, and
having a connecting frame.

In optical transmission systems, there are optical-
fibre transmitter or receiver modules which serve the
purpose of coupling light out of an optical fibre onto a
receiver element (for example a photodiode or photo
transistor), and converting it into an electrical signal
or, correspondingly, of converting an electrical signal
and launching light into an optical fibre by means of a
transmitter element (for example, LED or laser diode).
Such modules correspondingly comprise optical-fibre ends
and one or more transmitters and/or one or more
receivers.

Such an arrangement is disclosed, for example, in
EP 113 991 Al. There, an opto-electronic element 1is
located in a housing which has an opening for the purpose
of accepting an optical-fibre connector through said
opening. The opto-electronic element is encapsulated by a
transparent material, and the latter has a depression
with a lens into which the end of the optical fibre has
to be introduced. It is therefore necessary for the fibre

end in the front region to project from the connector, or
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for the connector to be matched to the optical element,
for example by providing a connector housing whose collar
surrounds the optical element at least partially.

An optical-fibre transmitter or receiver module is
likewise disclosed in US 5,243,678, a transmitter and a
receiver being arranged next to one another in the
module, and the housings, made from transparent material,
of these opto-electronic components in each case having a
retarded surface of the housings, with which an optical
fibre makes contact. The retarded surface of the housings
in this case has a nose, and the corresponding connector
end has a depression, as a result of which it is possible
to achieve a particularly accurate coupling.

It 1s the object of the invention to specify a
transmitter and/or receiver module and an active opto-
electronic element which render it possible, on the one
hand, for the sensitive optical contact surface not to
have to be exposed at 1its end region and, on the other
hand, for good coupling to be achieved.

The object is achieved with reference to the module
by means of an arrangement having the features of Patent
Claim 1, and with reference to the element by means of an
arrangement having the features of Patent Claim 8.

Advantageous developments are specified in each case
in the subclaims.

It is particularly advantageous that for the purpose
of coupling the optical-fibre end to the opto~electronic
component it is no longer necessary for the optical fibre
to project from the connector in order to engage in a
depression in the injection-coating of the opto-
electronic element. Instead of this, the housing of the
opto-electronic element has an optical-guide section to

which the end face of an optical fibre can be coupled
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very easily. Here, this coupling is independent of the
nature of the optical-fibre connector.

It is particularly advantageous when the connector
housing of the optical-fibre connector has a
circumferential collar which projects in the plug-in
direction beyond the optical-fibre end face, and thus
protects the sensitive end face of the optical fibre. In
this case, the collar need not be configured such that it
accepts the entire Thousing of the opto-electronic
element, but it need only accept the optical fibre which
is fastened to this housing or is constructed in one
piece therewith.

An exemplary embodiment of the invention is
described with the aid of the figures, in which:

Figure 1 shows a partial cross-section through an
arrangement according to the invention, which is fastened
to a printed circuit board, and

Figure 2 shows a partial cross-section through the
same arrangement and at right angles to the first partial
cross-section.

Figure 1 shows a printed circuit board 8 on which an
enveloping housing 12 is mounted. Located at one end of
the enveloping housing 12 1s a printed circuit board
connection 4 which carries an active opto-electronic
element 3 surrounded by a housing 10. The active opto-
electronic element 3 has a connecting frame 2 which
projects with corresponding connections through the
printed c¢ircuit board 8. The housing 10 surrounds the
active opto-electronic element 3 completely. It consists
of a transparent material, for example an epoxy resin. In
the direction of the optical axis, the housing 10 has an
optical-guide section 9 which is produced from the same
material as the housing 10 and permits the light to be

guided away from or to the opto-electronic element 3.
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The figure also shows an optical fibre 5 which has a
plastic cladding and 1s fastened 1in an optical-fibre
connector consisting of an inner connector part 6 and a
connector housing 7. The optical-fibre end face 11 can be
arranged directly on the end face of the optical-guide
section 9. This direct coupling leads to a transition
from the optical fibre to the housing 10 of the opto-
electronic element which exhibits low attenuation.
Supporting the shoulder of the connector inner part 6 on
the annular centring housing, acting as a seal, of the
enveloping housing 12 likewise renders a defined contact
gap possible. Scratching of the optical contact surfaces
in the event of vibration can thereby be excluded, by
accepting a slight worsening of the transition
attenuation. A light beam is illustrated in the figure as
an arrow.

Because of the special design of the housing 10 with
the optical-guide section 9, it can be achieved that the
optical-fibre end face 11 is arranged set back behind a
collar 71 of the connector housing 7. The collar 71 can
thus protect the sensitive optical-fibre end face 11.

Essentially the same arrangement 1is represented
again in a different section in Figure 2, it also being
clearly visible here that the optical-fibre end face 11
of the optical fibre 5 1is coupled directly to the
optical-guide section 9 of the housing 10. The housing 10
can be centred on the enveloping housing 12 by means of a
cylindrical collar 121 thereon. The plug inner part can
likewise be adjusted on the collar 122. Good adjustment
of the housing 10 relative to the optical-fibre connector
is thereby ensured.

Because of this special design, low-attenuation
coupling is possible, and it is possible to use optical-

fibre connectors which have collars which project beyond
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the optical-fibre end face and thus constitute a guard

for this sensitive end face.
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CLAIMS

1. Optical-fibre transmitter and/or receiver module (1)
- having an active opto-electronic element (3)
which is connected to a connecting frame (2) and
is embedded in a housing (10) made from a
transparent material, and
- having an optical-fibre connector with an
external connector housing (7) and an inner
connector part (6) which has an optical-fibre end
face (11),

characterized in that the housing (10) of the opto-

electronic element (3) has an essentially cylindrical

optical-guide section (9) which is arranged over the

active surface of the opto-electronic element (3),

projects beyond the dimensions of the housing (10), and

is connected to the optical-fibre end face (11) for the

purpose of launching light.

2. Optical-fibre transmitter and/or receiver module
according to Claim 1, characterized in that the connector
housing (7) of the optical-fibre connector has on the
plug-in side a circumferential collar (71) which projects
beyond the optical-fibre end face (11) in the plug-in

direction.

3. Optical-fibre transmitter and/or receiver module
according to one of Claims 1 or 2, characterized in that
a printed circuit board connection (4) 1is provided by
means of which the active opto-electronic element (3)
with a housing (10) and connecting frame (2) can be

mounted on a printed circuit board (8).
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4. Optical-fibre transmitter and/or receiver module
according to one of Claims 1 to 3, characterized in that
an enveloping housing (12) 1is provided which has means
for the accommodation and relative adjustment of the
optical-fibre connector and housing (10) with an opto-

electronic element (3).

5. Optical~-fibre transmitter and/or receiver module
according to one of Claims 1 to 4, characterized in that
the optical-fibre end face (1ll) is directly connected to

the optical-guide section (9).

6. Optical-fibre transmitter and/or receiver module
according to one of Claims 1 to 4, characterized in that
the optical-quide end face (11) 1is connected to the

optical-fibre section (9) via a defined gap.

7. Optical-fibre transmitter and/or receiver module
according to Claim 6, characterized in that the gap is

filled with an index-matching gel.

8. Active opto-electronic element (3) having a housing
which encloses the element (3) and 1is made from a
transparent material, and having a connecting frame (2),
characterized in that provision is made for an
essentially cylindrical optical-guide section (9) which
projects beyond the dimensions of the housing (10) and is
arranged over the active surface of the opto-electronic
element (3) 1in such a way that an optical fibre can be
coupled to the element (3) via the optical-guide section
(9).

9. Active opto-electronic element according to Claim 8,

characterized in that the housing (10) consists of epoxy
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resin, and the element (3) is potted therein.
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