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ER = Astop — Apass SR = ER/apass
silicon L=C/ER IL=C/SR

Mode Division Multiplexing (MDM):

* Mode Division Multiplexing TEo filter ol —
increases channel capacity by raphene : 3 Ustop: Absorption coefficient of the stop
transmitting higher order foe mode
waveguide modes. gjjjj Upass: Absorption coefficient of the

e Traditional MDM systems suffer w0 @ . pass mode e ~N
from high insertion losses, large ’ ER: Extinction Ratio | Minimize L X IL
device footprints and high costs. goo| SR: Selection Ratio ‘

* Promising approach: graphene- 5 C: Contrast o
on-SiN integrated waveguide . L: Device length \IVIaX|m|ze ER X 55
mode filters [1]-[3]. IL: Insertion Losses

Optimization of the design Optical bandwidth

. . . . lter SR (TE, filter) 108 ER*SR (TE filter)
Performance of a TE, and a TE; filter with a SiN waveguide core of W = e = NN
1500 nm and H = 200 nm, at A = 1550 nm, as a function of the Y . Core |Si|SN |Si |SiN
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TE, filter: Better performance than GOS [2]. Less overlapping between modes. 1200 1300 100 1500 1600 1700 1800 g0 100 10 1500 160 1700 1600 d | 400 | 1400750 11400
0 Wavelength (nm) Wavelength (nm) (nm)
ER (TE, filter) dB/em SR (TE, filter) ER*SR (TE, filter) dB/em
1400 1400 1400
I = nE G GOSN
1200 1200 1200 o Generally larger ER (shorter  Much larger SR (lower insertion
30 1
I £ 1000 device), depending on the losses), and much larger figure
= 20 = 12000 .
- - geometry. of merit ER X SR (smaller
. "’ . I;zz“ product of length and insertion
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Homogeneous response. Tunable resonance peak.

TE, filter: Worse ER than GOS [2], but better ER X SR. Large optimal
distance between graphene strips.

w If we fix the width and position of graphene in the GOSIN TE, filter at
If we define the fabrication tolerance of the TE, filter as the range of w,=1400 nm and d=1400 nm, we observe that the resonant
graphene width values in which the ER x SR product is above 90% of its wavelength grows linearly when the core width (W) is increased.
maximum value, it can be observed that the tolerance for GOS filters is . ER'SR (TE, fiter L TE fiter wavelengtn shit
+80 nm, while for GOSIN filters it is +180 nm -200 nm. — e -
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o e . ~N e ~ s o The proposed graphene-on-SiN integrated devices would allow to
. : tic A.: - : selectively filter the TE, or the TE, mode of a SiN waveguide. They show
5 P OG A Tan. C 118 2en & 9R7/ a wavelength region where the figure of merit is much larger than that of
: : one ne e graphene-on-silicon devices, and which in the case of the TE, filter

oJe S e 0188—191C consists of a tunable resonant peak.
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