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In this paper we demonstrate a techniq
wavelength filter tolerant to linewidth varia
without changing the fabrication process itse
indeed it is possible to get a fabrication toler
using different mode confinement in the arms
technique can be applied to more comp
extended to include tolerance to other 
waveguide thickness and temperature [3].   
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deviation ݀ߣ ⁄ݓ݀  for a conventional MZI imp
nm×220 nm strip waveguides [1] with air t
wavelength of 1550 nm is shown in Fig. 1. Th
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It means that, for the filter to be width tolerant the length ratio 
of the arms should be inversely proportional to the change in 
effective refractive index of the waveguides of the 
corresponding arms. The assumption we make here is that the 
linewidth variation induced by the fabrication process is 
similar for the waveguides in the two arms. This is generally 
true if the linewidth change is caused by a lithographic dose 
variation or a change in etch time, and the device is 
sufficiently compact.  
 

 

III. EXPERIMENT 
We designed the devices using the IPKISS parametric design 
framework [5]. We chose a nominal linewidth of 400 nm in 
the lower arm and 600 nm in the upper arm of the MZI. To 
demonstrate the tolerant behavior we replicated the device 
with deliberate variations in the linewidth in both arms over a 
20 nm range: A ±10 nm width variation can be considered as 
controllable for an optimized, stabilized fabrication process. 
The simulation of this device is plotted in Fig.3 (b), and to 
compare the response a conventional, non-compensated MZI 
is plotted in Fig.3 (a), but with only a ±2 nm linewidth change. 
The simulations were performed using the circuit simulator 
Caphe [6]. 
The devices were then fabricated in IMEC’s standard passive 
platform using the ePIXfab MPW service. This process uses 
200mm SOI wafers with nominally 220 nm of silicon and 2 
µm of buried oxide.  The measured thickness of the silicon 
waveguide in the presented devices is 218±3 nm. The 
measured arm width is 598±5 nm in the upper arm and 408±5 
nm in the lower arm approximately, as shown in SEM image 
of device in Fig. 2. The calculated length of the upper and 
lower arm is 172 µm and 45 µm respectively.  
The experimental measurements are shown in Fig. 3(c) and 
matches very well with the simulation. The devices show an 
extinction ratio of more than 25 dB and an insertion loss of 
less than 0.3 dB throughout the C band. The measured FSR of 
the filter is around 5 nm. 

 
Fig. 3. (a) Simulated spectra of a conventional MZI for 0, -2 and +2 nm width 
offset. (b) Simulated spectra of the optimized design for 0, -10 and +10 nm 
width offset (c) Measured transmission and (d) dλ/ dw variation with 
wavelength.  

The extracted sensitivity to linewidth ݀ߣ ⁄ݓ݀  is shown in 
Fig.3(d). The measured width sensitivity is reduced from 
1nm/nm to less than 60 pm/nm over the entire spectrum with 
standard deviation of 15 pm/nm which is measured over four 
devices with width offsets of ± 5 nm and ± 10 nm.  

IV. CONCLUSION 
We demonstrated a compact fabrication tolerant filter on SOI. 
The measured results show a reduced linewidth sensitivity of 
less than 60pm/nm over a wide band which is an almost 20 -
fold improvement compared to conventional devices. This 
technique can also be extended to reduce sensitivity to a 
number of other effects and ultimately to designs with an 
intrinsically improved yield. 
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Fig. 2. SEM image of fabricated MZI filter with shallow etch MMI. 
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