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Integrated polarization beam splitters in the silicon nitride
platform for 950 and 1300 nm wavelengths: supplement

Figure (a)

Figure (a) below compares our work with the experimental performance of several devices reported in
the literature. For the closest comparable device (directional couplers without tapers — ADC — operating
in a conventional telecommunication band, as reported in reference [14]), measured insertion losses are
around 2 dB. Lower losses of 0.6 dB, but associated a polarization extinction ratio 10 dB lower than
what we achieved, have been demonstrated in [17]. To the best of our knowledge, our device presents
the lowest insertion loss reported for a polarization beam splitter in the SiN platform and we achieved it
while maintaining state of the art performance in terms of polarization extinction ratio and operational

bandwidth.

Wavelength | Maximum IL (dB) Size BWpgp~104p | References
range (hm) | PERTE-TM (um) TE-TM (nm)
(dB)
MMls and Bragg | 1450 -1650 | > 40-40 ~1.1 820 200-200 [11]
Filters
Angled MMI 1525-1625 | 30-30 ~0.7 80 100-100 [12]
Phase control 1260-1350 |20-35 <0.6 136 90-90 [17]
DC
ADC (no taper) 1520-1600 28-32 TE~1.8-TM~2.1 | 112 80-80 [14]
ADC (taper) 740-860 30-26 <1 315 120-40 [18]
ADC (no taper) 1250-1350 32-32 TE:0.1-TM:0.1 124 100-60 Our work
910-980 30-24 <1 110 70-45
ADC (taper) 1250-1350 29-20 <1 290 100-100 Our work
910-980 26-17 <1 242 70-70

Figure a: Performance comparison for several experimentally demonstrated polarization beam splitters
in the SiN platform.

Figure (b)

To precisely measure the insertion losses, we cascaded multiple devices and measured their average
transmission around the operating wavelength. By calculating the slope of the curve, as reported in
Figure (b) below, we determined insertion losses of 0.1 dB for both TE and TM modes.

Figure (c) and (d)

In the fabricated chip, we included several design flavors of the polarization beam splitters with intention-
ally biased waveguide widths by + 10 nm. Figures (c,d) below report the cross and through transmission
for TE and TM inputs for the four devices described in the paper (i.e., operating at 950 nm and 1300
nm, with or without tapers). It can be clearly seen that the introduction of the tapered couplers allows
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Figure b: Average transmission of cascaded PBS devices between 1325-1335 nm.

for a larger operational bandwidth and reduced performance fluctuations when waveguide dimensions

are biased from their optimal designed values.
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Figure ¢: Measured transmission spectra at the through (circle markers) and cross (square markers)
ports for different fabrication bias deviation for the PBS operating in the wavelength range around 1300

ni.

Figure (e)

Figure (e) shows the setup used for the experimental characterizations. The light is coupled from a
tunable laser and a polarization controller into free space using a collimator. A polarizer is inserted
to improve polarization extinction. Accurate polarization calibration is performed before inserting the
chip on the setup adding a cross-polarizer (analyzer) in front of the detector. In this way we were able

to accurately select the desired polarization state.

For device characterizations, the cross-polarizer was

removed, the light was coupled to the sample and collected from the chip using microscope objectives
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Figure d: Measured transmission spectra at the through (circle markers) and cross (square markers)
ports for different fabrication bias deviation for the PBS operating in the wavelength range around 950
nm.

and sent to the detector.
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Figure e: Experimental setup used for the device characterization.

Figure (f) and (g)

Figure (f) and (g) show the PER and IL calculated from the experimental transmission data presented
in Figure (6) of the manuscript.
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Figure f: Measured PER and IL of the PBS operating in the wavelength range around 1300 nm.
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Figure g: Measured PER and IL of the PBS operating in the wavelength range around 950 nm.



