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Characterization of visible-mid-infrared supercontinuum spectrum
based on sandwiched silicon nitride waveguide
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Abstract: This paper introduces a low-thickness sandwich waveguide structure comprising silicon nitride -sapphire -sili-
con nitride layers. By exploiting its dispersion wave radiation effect and mid-infrared phase matching condition, com-
bined with the waveguide pulse transmission model, this study examines the impact of different physical sizes of the
sandwich waveguide on the phase matching point and spectral broadening. Through numerical simulation, a supercon-
tinuum spectrum ranging from 0. 5 to 4 um is generated, producing a farther mid-infrared dispersion wave at a -40 dB
level. Moreover, this model provides an in-depth mechanism for nonlinear waveguide pulse transmission. Theoretical
analysis reveals that modifying the physical size of the silicon nitride and sapphire interlayer and altering the phase-
matching conditions can regulate the position of the dispersion wave across a broader wavelength range.
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Fig. 2 Mode field cross-section of silicon nitride sandwich

waveguide at different wavelengths

Table 1 Sellmeier equation constant of refractive index of each material

(K o c, C, A A, A, Reference
Si 10.668 42933 0.003 043475  1.54133408 0.3015164855 1.134751 15 1104 [15]
Sio, 0. 696 166 3 0.407 942 6 0. 897 479 4 0. 684 043 0. 116 241 4 9.896 161 [16]

ALO, 1.4313493  0.65054713  5.3414021 0.072 663 1 0.119324 2 18. 028 251 [17]
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Table 2 Comparison of waveguide size, DW position

and SC bandwidth in each report

Structure
DW posi- SC band-
Waveguide  parameters/ Reference
tion/pm width/pm
nm (wXh)
Si 850%220 1.25/2.8 1.25~2.75 [19]
Si,N, 1 100x720 0.7/1.8 0.67~2.03 (6]
Si,N,/Si0, 1 000x750 0.7/2.1  0.46~2.13 [20]
1.300x2
Si,N,/Si0, 0.5/4.5 0.5~4.5 [21]
’ 700
Si,N,/ALO, 1800x750 0.5/3.5 0.5~3.55  This work
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