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Alignment for Fibre Collimated Array 
 

In every LCoS based WSS module, there is always an assembly of a fibre array and a lenslet to 

get collimated beams. The assembly is called FCA – Fibre Collimation Assembly. 

Insertion loss is a key specification for WSS devices. Unfortunately high IL is the most common 

failure mode in WSS manufacturing. FCA is the main contributor to this failure mode. A good 

FCA can make the downstream optical alignment nice and easy and a misaligned FCA would 

result in much longer alignment time and higher failure rate. 

There are different designs of FCAs, however they all require fibre cords aligning with the 

corresponding lens centres to be as much the same as possible.  If there is an offset between the 

fibre and the lens, the offsets for all the fibres should be the same.  This is one of the most 

important attributes of the assembly.  This article is to address the point. 

Fibre cords in the fibre array align very well in a straight line (port direction). The offsets from 

the line are merely sub-microns. The same alignment is also found on lenslets.  We can confirm 

this fact by placing the component under a microscope and measure the mechanical positions of 

the fibre centres or lens cenres.  So in theory the FCA can have each fibre cord ideally 

overlapped with the centre of each lens. It is in fact desired or demanded in any WSS design. 

 

Fibres in the fibre array component aligns very well meahnically 

In manufacturing, the alignment of fibre array and lenslet is done optically. There are a few ways 

to do so.  All of them aim to align using the beams coming out of the assembly. They work well 

if all the beams coming out of the fibre array are in parallel. 

Unfortunately the above assumption is not true. If we place an infrared camera in front of the 

fibre array (not the assembly) to look at the centroids of the beams coming out of each port, we 

will see the centroids are not on a straight line. The offsets are quite random and could be more 

than 30 microns depending on the distance between the fibre array and the camera.  Be noted that 

because beam divergence is 9-10 degrees, the distance between the Fibre Array and the IR 

Camera should be very close to ensure the while beam is within the capturing frame.  IR camera 

is mounted on an up/down stage which enables camera look at every single fibre. 
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Measuring centroids over a certain distance 

The reason is that beams from different ports come out at different angles.  It is largely due to the 

stress on each fibre inside the fibre array being different. The offset from the straight line is on 

the spectrum direction (x). For the same reason, the centroid spacing is no longer universal. This 

offset is on the port direction (y). 

Aligning the fibre and lens optically is therefore not ideal due to the offsets.  The misalignment is 

very random because of the offsets being random.   

LCoS steers beams in the port direction, so offsets in that direction can be easily compensated by 

LCoS calibration, therefore not a big concern. The offsets in spectrum direction are normally the 

killer causing coming back beams not being able to couple back to fibre ideally (insertion loss).  

The misalignment can also cause the fibre and lenslet having a rotation angle.  This scenario has 

even more implications.  

The key trick to remove the above assumption is rather simple. After adjusting the parallelism 

between the gluing surfaces of the fibre array and lenslet and some coarse alignment between the 

fibre cords and lenses, move the IR camera to a fixed position (normally as close to the FCA as 

possible) and control the gap between fibre array and lenslet to have the lenses behave like 

imaging lenses. In such a setup, the centroid positions on the camera will be the image of the 

fibre cords no matter what angle the beams coming out of the fibre cords are.   

The distance between the fibre array and the lenslet obviously depends on the Radius of 

Curvature of the lenses.  The radius of curvature is normally well controlled and the distance is 

not very sensitive to the radius, there is no need to dynamically determine the distance in real 

manufacturing.  The distance shall be calculated and confirmed by measurement, then it is fixed 

in manufacturing. 

Doing alignment in X and Y axes and their rotation are simple, not worth mentioning here.  After 

the adjustment, fibre array is moving towards lenslet for specified beam divergences in X and Y 

axes. One thing to stress is that the stages need calibration to ensure the offsets between the fibre 

cords and lens centres remain unchanged. 


