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Fig. 4(b) shows that bus tuning significantly affects the dip
between filters, whose depth ranges from −2.7 dB to −25.0 dB
relative to peak transmission. The steepness of rolloff regions
are also slightly affected. The measurements closely match cor-
responding simulations in which the effective bus phases were
parameterized and swept uniformly, shown in Fig. 4(c). This
verifies that the parametric simulator can make accurate predic-
tions about weight banks in the dense channel regime. While
the device layout is symmetric, the asymmetry observable in
the spectra of Fig. 4(b) and (c) can be explained by the fact that
inputs encounter the MRRs in a particular order.

From an intuitive standpoint, it seems that this coherent ef-
fect that depends on bus phase could have a significant im-
pact on channel density. If the goal is to be able to set the
weight/transmission of neighboring WDM channels indepen-
dently, then it would be disadvantageous to have the responses
blur into a single peak like the red traces in Fig. 4(b) and (c).
On the other hand, it may be possible to take advantage of the
deep isolation between peaks represented by the blue traces. Bus
tuning elements could prove useful in large scale MRR weight
banks because they provide full control over multi-MRR effects,
which may be otherwise difficult to control in the presence of
fabrication variance and thermal cross-talk. In Section V, we
will quantify the degree to which weights can be set indepen-
dently and use the simulator to study how this metric is affected
by channel spacing and MRR interaction. An approach for effi-
cient simulation of tunable MRR devices with multiple coherent
paths is now discussed in more detail.

IV. PARAMETERIZED SIMULATOR

Parameterized modeling is a powerful tool for engineering
analysis, particularly for tunable systems. While a numerical
simulation can predict the response of a particular device in
a particular state, a parameterized model is a function of free
parameters or can be thought of as a representation of all the
possible states of a particular device. Combined with different
search and optimization functions, parameterized models are at
the heart of problems such as finding a state that reproduces
an observed response (e.g. measurement fitting), finding a state
that gives a desired response (e.g. optimization, feedforward
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