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We then model the expected microcomb 
behavior using the Lugiato-Lefever Equation, 
which takes these integrated dispersion 
curves as an input. The predicted comb 
spectra in Figure 2 (right side) clearly show a 
significantly different comb bandwidth, with 
peaks at the extremities of the spectra, known 
as dispersive waves, having significantly 
different spectral positions and amplitudes.

To compensate for the shifts in the dispersive 
wave positions for differing growth gas 
ratios, we can tune the resonator geometry. 

Figure 3 shows the results of measurements indicating 
such an effect, for resonators fabricated in 3:1 and 7:1 
ammonia:dichlorosilane films. Here, the thickness of 
the two resonators differs by about 10 nm, but the high 
frequency dispersive waves are at nearly the same position 
(within 2 THz). In contrast, two resonators with a thickness 
differing by 10 nm, but fabricated in a fixed gas ratio film 
(e.g., 7:1), would be expected to show a > 15 THz shift.

Conclusions and Future Steps:
We have shown that the specific gas ratio within the 
nominally stoichiometric regime of LPCVD SiN growth 
has an impact on dispersion and microresonator frequency 
comb generation. Future work will utilize this ability to 
adjust material dispersion in combination with geometric 
dispersion engineering to create broadband microresonator 
combs to be used in compact optical atomic clocks.
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Figure 3: Measured soliton comb spectrum for two devices. The top 
(bottom) device is grown in a 3:1 (7:1) film, and the bottom device has a 
10 nm greater film thickness.

Figure 2: Simulation of the integrated dispersion (left) and expected soliton microcomb 
spectrum (right) for ring resonators with a fixed geometry and differing SiN films.




