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(57) Claim

An optical coupling structure for coupling an optical termination of an

optical fiber conductor to an optical terminal of an optical device, said optical 

coupling structure including a carrier wherein said optical fiber conductor is so

embedded that it has at least one locally bent portion reaching an outer surface 

of said carrier and forming there said optical termination, said carrier including a 

first positioning means to correctly position said optical termination with respect 

to said carrier and a second positioning means able to co-operate with a third 

positioning means of an optical arrangement including said optical device to 

realize said coupling, wherein said first positioning means is constituted by a 

plate having a substantially V-shaped lateral cut-out portion wherein said optical 
termination fits.
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This invention relates to an optical coupling structure for coupling an 

optical termination of an optical fiber conductor to an optical terminal of an 

optical device, said optical coupling structure including a carrier wherein said

,5 optical fiber conductor is so embedded that it has at least one locally bent 

■ portion reaching an outer surface of said carrier and forming there said optical

' termination, said carrier including a first positioning means to correctly position

said optical termination with respect to said carrier and a second positioning 

means able to co-operate with a third positioning means of an optical

10 arrangement including said optical device to realize said coupling.

The optical device may be either an active electro-optical component such 

. as a light emitting diode, a laser diode, an optical switch, a detector etc. or a

group of such components, or a passive component such as another optical
t ? £

·’·' fiber conductor or a group of optical fiber conductors.
♦ ( 

r t
15* The second and third positioning means are so positioned that the above

t mentioned coupling is achieved by the co-operation of these positioning means.
• <

*:*. An optical coupling structure of the above type is already known in the

art, e.g. from Australian Pat. No. 654368. Therein, the first positioning means
« «

! ! is realized by a groove in a substrate of the carrier wherein the optical fiber
a < t

20 conductor is laid. As a result the groove has to be accurately realized over a 

.,, length wnich corresponds to the length of the optical fiber conductor on the
« I

substrate. Moreover, since the length of the fiber conductor on the substrate is<
not always the same for different coupling structures, no volume production of 

the substrate with the groove is possible.

25 An object of the present invention is to provide an optical coupling

structure of the above known type but without the above mentioned 

drawbacks, i.e. without an accurate groove having to be realized over the whole 

length of the optical fiber conductor on the substrate and with the possibility for 

volume production.

30 According to the invention, there is provided an optical coupling structure

of the aforementioned type, wherein said first positioning means is constituted 

by a plate having a substantially V-shaped lateral cut-out potion wherein said 

optical termination fits.
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In this way, only the cut out part, the length of which is considerably 

smaller than the length of the grooves of the known coupling structure, has to 

be realized accurately. It has to be dimensioned in such a way that it can 

support the optical termination of the optical fiber conductor. Moreover, as the

•5 optical terminations of most of the fiber conductors are similar, plates with the 

above mentioned cut-out parts can be produced in volume for different coupling 

structures.

Preferably, said optical arrangement includes a second carrier on which 

said optical device is mounted and that said co-operating second and third

1,0- positioning means are constituted by co-operating upstanding tongue shaped

elements and predetermined edges of said first and second carriers, said tongue 

shaped elements and said oredetermined edges being so positioned that 

coupling can be realized by mutually bringing the lateral edges of said tongue 

shaped elements and respective ones of said predetermined edges in a

15 predetermined relative position with respect to each other. More specifically

: , said upstanding tongue shaped elements are rectangular and said predetermined

edges are edges of rectangular cut-out parts, and said relative position is such
« t

ί ί that said coupling is realized when at least one lateral edge of each of said
ι ε »
* ' tongue like elements abuts an edge of a respective cut-out part. Thus, the

2Q second and third positioning means can be realized in an easy way, especially
I ι

„ when the plate is a thin metal plate, e.g. made of nickel and when the tongue 

shaped elements and the cut-out parts are provided on such a plate.

Preferably, said optical device is constituted by at least one other optical 

fiber conductor forming part of a said optical coupling structure. Coupling

25 between the optical fiber conductors is then realized by inverting one of the

coupling structures, bringing it on top of the other coupling structure and sliding 

it over that other structure until the upstanding tongues on one structure abut 

corresponding edges of the cut-out parts of the other structure.

The invention also relates to a method for realizing an optical coupling

30 structure according to one of the above embodiments.

According to a further aspect of the invention there is provided a method

of realizing an optical coupling structure for coupling an optica! termination of
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an optical fiber conductor to an optical terminal of an optical device, said 

method including the steps of:

- laterally cutting a substantially V-shaped portion out of a plate, said 

V-shaped cut-out portion being such that an end part of said

.5 optical fiber conductor can git in it;

' - realizing on said plate first positioning means at a predetermined

location with respect to said V-shaped cut-out part;

- applying said plate on a submount;

- arranging said optical fiber conductor on said submount in such a

-10; way that a bent end part of said optical fiber rests on the edges of
< " £ I

the V-part of said V-shaped cut-out portion and protrudes from the 

” surface of said plate, said bent part of said optical fiber conductor

thereby being accurately positioned;

- fixing said optical fiber conductor to said submount;

15 - polishing away the part of said bent part of said optical fiber
» s
,· . conductor protruding from said surface of said plate, thereby* t

forming said optical termination,

said coupling being realized by the co-operation of said first
tit·

positioning means with second positioning means realized on a carrier on which 

. 2,Q said optical device is mounted.« o t« « a c
,„,t« Additionally, in order to realize said polishing, said method includes the

a ·..

steps of realizing at least two protruding elements on said plate, said protruding 

elements being located at the same side as said protruding part of said optical 

fiber conductor and ori both sides of said optical fiber conductor, simultaneously

25 polishing the protruding part of said optical fiber conductor and said protruding 

elements and mutually aligning a polishing device used for said polishing and 

said optical fiber conductor using said polished protruding elements.

The invention also relates to a positioning means for positioning an end 

part of a conductor arranged on a carrier with respect to said carrier,, such as

30 the one used in the optical coupling structure according to the invention, i.e. 

which is constituted by a plate to be applied to a surface of said carrier and 

having a substantially V-shaped lateral cut-out portion which has such
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dimensions and is to be so applied on said carrier as to enable said end part of 

said conductor when bent away from said surface to rest on the edges of the V 

part of said cut-out part.

The above mentioned and other objects and features of the invention will 

become more apparent and the invention itself will be best understood by 

referring to the following description of an embodiment taken in conjunction 

with the accompanying drawings in which:

Figure 1 represents two complementary coupling structures A and B 

according to the invention, A being a top view and B being a bottom view of 

the respective structures; and

Figure 2 shows an intersection of A and B of Figure 1 according to the 

axis ll-ll'.

The dashed lines in the figures indicate hidden parts which have been 

shown for the sake of clarity.

The coupling structure A of Figures 1 and 2 consists of a plastic support 

S having the form of a plastic cube out of which a portion has been removed to 

obtain an U-shaped platform and a slope between the legs of the U-shaped 

platform towards the basis thereof. A nickel plate P is mounted on the 

platform. The plate P is 0.3 - 0.5 mm thick and has a U form with lateral V- 

shaped cut-out portions in the basis of the U which are realized with an 

accuracy of 1 micrometer over a length of 10 cm. Optical terminations T1 - T5 

of 5 optical fiber conductors F1 - F5 fit in the V part of the V-shaped cut-out 

portions of the plate P. The fiber conductors are positioned on the slope of the 

plastic support.

Three upstanding rectangular tongue shaped elements L1 - L3 are realized 

on the plate at predetermined positions which are such that they can co-operate 

with respective positioning means of the structure B as will be explained later.

To be noted that the black parts of Figure 1 indicate those parts coming 

out of the plane of the structure.

The structure B likewise consists of a plastic support S' similar to S with 

mounted thereon a nickel plate P' similar to P, 5 optical fiber conductors F1' - 

F.5' being positioned on the support S' and having optical terminations T1' - T5'

/

30
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which fit in the V-shaped cut-out portions of P'.

Instead of tongue shaped elements, the plate has two rectangular cut-out 

parts CO1 and CO2 at the corners of the plate, near the fiber terminations.

The tongue shaped elements of A and the rectangular cut-out parts of B 

are so located and so dimensioned that when sliding A over B, or vice versa, 

until for each of the tongue shaped elements L1 - L3 a side 11 - I3 thereof abuts 

a corresponding edge s1 - s3 of the respective cut-out part CO1 and CO2, i.e., 

as can be seen on Figure 1, 11 abuts s1, I2 s2 and I3 s3, a contact is realized 

between the optical terminations T1 - T3 and T1' - T3' respectively. In order to 

improve the latter contact an index matching material such as an oil, a gel or a 

foil with matching refractive index is applied on the optical terminations.

To be noted that the height of the tongue shaped elements can be either 

equal to the thickness of the plates or greater than that thickness provided that 

part of the plastic support under the rectangular cut-out parts is then also 

removed.

Also to be noted that the positioning of the tongue shaped elements can 

be so that there is no need for cut-out parts, but that the edges of P' can be 

used to realize correct contact between the optical terminations.

Following is a description of how the above coupling structures A and B 

are realized.

First the fibers F1 - F5/F1' - F5' are positioned on the slope of the plastic 

support S/S' an end of the fibers are slightly being bent upwards to form an 

angle with the surface of the plastic support. Then the nickel plates P/P' with 

the V-shaped cut-out parts are fixed on the platform of the support using a glue. 

They are so positioned that the bent edges of the fiber conductors rest on the 

edges of the respective V-shaped cut-out parts. An embedding layer (not 

shown), e.g. made of an epoxy resin, fixes the fiber conductors to the plastic 

support. The part of the fiber conductors protruding from the surface of the 

plates is polished away using a polishing tool. Before the polishing protruding 

elements having for instance a triangular form are applied in cut-out recesses 

(both not shown) of the plate on both sides of the fiber conductors, a top of the 

triangles protruding from the plate so that the triangles are polished together

ί

30
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with the fiber conductors. Alignment of the polishing tool and the fiber 

terminations is realized by assuring parallelism of the polishing tool and the 

polished protruding elements, e.g. using a video camera with simple pattern 

recognition. Erro*s in parallelism are corrected by 2 computer-driven rotation 

stages (not shown).

To be noted that instead of applying protruding elements the edges of the 

nickel plate could be bent upwards towards the fiber terminations to form the 

protruding elements.

The tongue shaped elements as well as the V-shaped cut-out parts, the 

triangular elements and the cut-out grooves are realized by means of the LIGA 

technique. This technique is well known and is for instance described in the 

course material provided by the "Institut fur Microtechnik Mainz" for their 

course "LIGA technique".

The above described coupling structures are not restricted to the 

realization of coupling of fiber conductors. Indeed, one of the structures can for 

instance, instead of optical fiber conductors, carry an active electro-optical 

component such as a laser diode, positioned on the plastic submount.

While the principles of the invention have been described above in 

connection with specific apparatus, it is to be clearly understood that this 

description is made only by way of example and not as a limitation on the scope 

of the invention.
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The claims defining the invention are as foliows:

1. An optical coupling structure for coupling an optical termination of an 

optical fiber conductor to an optical terminal of an optical device, said optical 

coupling structure including a carrier wherein said optical fiber conductor is so 

embedded that it has at least one locally Dent portion reaching an outer surface 

of said carrier and forming there said optical termination, said carrier including a 

first positioning means to correctly position said optical termination with respect 

to said carrier and a second positioning means able to co-operate with a third 

positioning means of an optical arrangement including said optical device to 

realize said coupling, wherein said first positioning means is constituted by a 

plate having a substantially V-shaped lateral cut-out portion wherein said optical 

termination fits.

2. An optical coupling structure as claimed in claim 1, wherein said optical 

arrangement includes a second carrier on which said optical device is mounted 

and that said co-operating second and third positioning means are constituted 

by co-operating upstanding tongue shaped elements and predetermined edges 

of said first and second carriers, said tongue shaped elements and said 

predetermined edges being so positioned that coupling can be realized by 

mutually bringing the lateral edges of said tongue shaped elements and 

respective ones of said predetermined edges in a predetermined relative position 

with respect to each other.

3. An optical coupling structure as claimed in claim 2, wherein said 

upstanding tongue shaped structures are rectangular and that said relative 

position is such that said coupling is realized when at least one lateral edge of 

each of said tongue like structures abuts a said respective predetermined edge.

4. An optical coupling structure as claimed in claim 2 or 3, wherein said 

predetermined edges are edges of cut-out parts of a respective one of said 

carriers.

5. An optical coupling structure as claimed in claim 4, wherein said cut-out 

parts are rectangular.

6. An optical coupling structure as claimed in claim 2, wherein said optical 

device is constituted by at least one other optical fiber conductor forming part

ί
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of a said optical coupling structure.

7. An optical coupling structure as claimed in claim 6, wherein said plate is 

a metal plate and that said tongue shaped elements and said predetermined 

edges are realized on said plate.

5 8. A method of realizing an optical coupling structure for coupling an optical

termination; of an optical fiber conductor to an optical terminal of an optical 

device, said method including the steps of:

laterally cutting a substantially V-shaped portion out of a plate, said 

V-shaped cut-out portion being such that an end part of said

,..10. optical fiber conductor can fit in it;
• 9t

- realizing on said plate first positioning means at a predeteimined 

location with respect to said V-shaped cut-out part;
« ft ft ft

- applying said plate on a submount;ft ft ft
• ’· - arranging said optical fiber conductor on said submount in such a

. 1.5 way that a bent end part of said optical fiber rests on the edges of
ft · ft <
.··;·, the V-part of said V-shaped cut-out portion and protrudes from the• ft ft

surface of said plate, said bent part of said optical fiber conductor 

:.5 : thereby being accurately positioned;ft · · ft
- fixing said optical fiber conductor to said submount;

, 2.Q - polishing away the part of said bent part of said optical fiberft O ftftftft ft
conductor protruding from said surface of said plate, thereby« ft
forming said optical termination,

said coupling being realized by the co-operation of said first positioning 

means with second positioning means realized on a carrier on which said optical

25 device is mounted.

9. A method as claimed in claim 8, wherein said co-operating first and 

second positioning means are constituted by co-operating upstanding tongue 

shaped elements and predetermined edges of said plate and said carrier, said 

tongue shaped elements and said predetermined edges being so positioned that

30 coupling can be realized by mutually bringing the lateral edges of said tongue

shaped elements and respective ones of said predetermined edges in a

predetermined relative position with respect to each other.
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10. A method as claimed in claim 8, wherein that in order to realize said 

polishing, said method includes the steps of realizing at least two protruding 

elements on said plate, said protruding elements being located at the same side 

as said protruding part of said optical fiber conductor and on both sides of said 

optical fiber conductor, simultaneously polishing the protruding part of said 

optical fiber conductor and said protruding elements and mutually aligning a 

polishing device used for said polishing and said optical fiber conductor using 

said polished protruding elements.

11. A method as claimed in claim 8, wherein said optical device is constituted 

by another optical fiber conductor forming part of said optical coupling structure 

and that an index matching material is applied on either one of the optical 

terminations of the to be coupled optical fiber conductors prior to realizing said 

coupling.

12. A positioning means for positioning an end part of a conductor arranged 

on a carrier with respect to said carrier, wherein said positioning means is 

constituted by a plate go be applied to a surface of said carrier and having a 

substantially V-shaped lateral cut-out part which has such dimensions and is to 

be so applied on said carrier as to enable said end part of said conductor when 

bent away from said surface to rest on the edges of the V part of said cut-out 

part.

13. A structure and method substantially as herein described with reference 

to Figures 1 - 2 of the accompanying drawings.

DATED THIS TWENTY-NINTH DAY OF MARCH 1995 

ALCATEL N.V25
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The coupling structure is intended for coupling an optical termination 

(T1/T5) of an optical fiber conductor (F1/F5) to an optical terminal T17T5', of 

an optical device which can be another optical fiber conductor. The structure 

includes a carrier (S, P) wherein the optical fiber conductor is so embedded that 

it has at least one locally bent portion reaching an outer surface of the carrier 

and forming there the optical termination, The carrier includes a first positioning 

mean (P) to correctly position the optical termination with respect to the carrier 

and a second positioning means (LI - L3) able to co-operate with a third 

positioning means (si, s2, s3) of an optical arrangemer . .ncluding the optical 

device to realize the coupling. The first positioning means (P) is constituted by 

a plate having a substantially V-shaped lateral cut-out portion wherein the 

optical termination (T1/T5, fits and the second and third positioning means are 

realized by upstanding tongue shaped elements and edges of cut-out parts of 

the carrier and of the optical arrangement. f

i
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