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Abstract—Broadband and ultra-low crosstalk integrated silicon
superlattice waveguides are proposed and demonstrated, enabling
high-density waveguide integration. The superlattice waveguides
are implemented as S-shaped adiabatic bends that yield ultra-low
crosstalks in the neighboring channels, and an extremely low in-
sertion loss, for the TE polarization. Special materials or complex
fabrication steps are not required. The bent superlattice waveg-
uides are measured to have an average insertion loss ≤ 0.1 dB for
all channels. The average crosstalk values are ≤ −37.8 dB and
≤ -45.2 dB, in the first nearest neighboring waveguide and the sec-
ond nearest neighboring waveguide, respectively. The transmission
spectra are measured over the wavelength ranges of (1.24 µm to
1.38 µm) and (1.45 µm to 1.65 µm), covering both communication
wavelengths of 1310 and 1550 nm. The simulation results predict
an efficient broadband performance over the 500 nm wavelength
range (1200 nm to1700 nm), covering all O, E, S, C, L&U bands.
The proof of concept was done for a silicon-on-insulator platform
and the approach is applicable to other waveguide geometries and
integrated photonic platforms.

Index Terms—Silicon Photonics, transverse electric, super-
lattices, optical waveguides, adiabatic, silicon-on-insulator.

I. INTRODUCTION

S ILICON photonics has made substantial progress in de-
veloping low-cost and large-scale photonic integration,

further demanding low-loss and high-quality optical signal to
meet the requirements for an ever-increasing number of chan-
nels [1]. High-density integration of photonic components de-
mands low-energy high-bandwidth interconnects, flexible signal
transmission, and negligible crosstalk to meet the stringent
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requirements of high-performance modern devices. To achieve
high-performance, area-efficient, and large-bandwidth intercon-
nects, an array of waveguides (superlattice waveguides) at a
small pitch is a useful solution.

The bottleneck in future computer integrated circuits is wave-
guide interconnection as these systems require tens of thousands
of waveguide channels. To increase the transmission capacity,
different approaches have been developed such as arrayed wave-
guide grating [2], space division multiplexing [3], [4], adiabatic
elimination procedure [5], optical phase array [6], [7], nanos-
trips between neighboring waveguides [8], metamaterials [9],
and nanophotonics clocking [10]. Moreover, waveguide arrays
have been developed on different platforms, such as, silicon
nitride waveguides [11], InP waveguides [12], polymer waveg-
uides [13], and SOI waveguides [14]. It is crucial to realize
sharp bends and reduce the separation between the adjacent
waveguides to obtain densely packed waveguide superlattice
structures with small footprints. Silicon-on-insulator platforms
exhibit high refractive index contrast and consequently allow
sharp bending that significantly reduces the footprint.

Superlattice waveguides on SOI wafers have already been
reported in [15], [16], [17], [18], [19], [20], introducing different
approaches to reduce the crosstalk between neighboring chan-
nel. A phase mismatch is highly required between the modes
of adjacent waveguides to suppress the crosstalk. In [16], a
well-known asymmetric directional coupler theory has been
utilized to obtain low crosstalk. The authors confirmed that the
light in a large array of straight waveguides is not transporting to
second, third and further nearest neighbors. This low crosstalk
was obtained by realizing a phase mismatch between the modes
propagating in the adjacent waveguides. The required phase
mismatch was acquired by choosing the waveguides of different
widths. To maximize the phase mismatch and minimize the
crosstalk, the width difference between the adjacent waveg-
uides must be as large as possible. But a high-order mode will
be excited if the waveguides are too wide, and a large mode
overlap between the neighboring waveguides will occur if the
waveguides are too narrow. A similar superlattice design based
on straight waveguides has been reported in [18], showing nearly
≈−18 dB crosstalk over a 30 nm bandwidth for both orthogonal
polarizations. In [16], the measured crosstalk is −20 dB over a
80 nm bandwidth. The cross-coupling and random fluctuations
in the transmission were further studied as a function of the
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side-wall roughness in these superlattice waveguides by Yang
et al. in [15]. Moreover, superlattice waveguides based on the
bent structures have been reported in [17], [19]. To avoid excess
crosstalk at the tight bends and enhance the phase mismatch,
the same approach of different waveguide widths was used. In
such designs, the crosstalk suppression is highly sensitive to the
small variation in waveguide widths, requiring strict fabrication
control. For instance, in [16], tighter control of the waveguide
width and roughness is highly required to maintain low crosstalk
(a 5 nm width variation can lead to an increase in crosstalk).
Similarly, in [17], a width difference of 25 nm to 30 nm in
the adjacent waveguides makes a considerable difference in
crosstalk. Consequently, stringent fabrication control is needed
because such width variations can usually occur by sidewall
angles and roughness. However, these fabrication imperfections
do not disturb the performance of our superlattice waveguides
because we acquired a phase mismatch by changing the radius of
the bent waveguide. In addition, a higher channel capacity cannot
be achieved when phase mismatch is acquired with different
waveguide widths. This issue was solved in [19], where the
phase mismatch is acquired using a different bending radius
and keeping the waveguide width constant. The bends chosen in
these superlattices are constant-radius curves. The design with
constant-radius bends has a drawback of high insertion loss (IL),
due to light scattering (because of mode discontinuity) at the
junctions where the curvature changes its sign. To avoid the
losses mentioned above, the authors chose a minimum bending
radius ≥ 5 μm. In [20], an enhanced optical field confinement
was achieved by using a 10 μm period-sinusoidal silicon wave-
guide array with air as a top cladding. An air-cladding makes
their design incompatible with most metal BEOL (back end of
the line) processes, and 10 μm-period bent waveguide leads
to a larger footprint. However, a radius of 1 μm to 2 μm is
highly required to realize ultra-small footprint for the modern
dense integrated circuits, with negligible junction losses. One
way to get rid of this junction loss is to introduce a transversal
offset between the two curves as mentioned in [21]. On the
other hand, a more convenient approach is to use adiabatic
transition at the tight junctions (radius of 1 μm to 2 μm), that
leads to a gradual change in curvature [22], [23], [24], [25].
Such adiabatic transitions can be achieved by using adiabatic
bends where the waveguide curvature linearly changes with the
waveguide length. Along with achieving no junction losses in
these adiabatic bends, the guided modes in the bent section
can be gradually transformed with negligible mode distortion,
and consequently, there is no intermodal crosstalk inside the
same waveguide [26], [27], [28]. We use these bends, for the
first time, to design dense superlattice waveguides with a mini-
mum radius of 1.5 μm. These superlattice waveguides precisely
eliminate the junction and radiation losses, and exhibit the
following characteristics: 1) ultra-low IL, 2) negligible crosstalk,
3) broadband and 4) ultra-small footprint. Additionally, this
design can be fabricated in current silicon foundries with the
standard CMOS process. This is the first report of a high-density
integration of curved silicon waveguides, showing negligible
crosstalk, negligible transmission, and a compact footprint (with
Rmin = 1.5 μm), over the 500 nm wavelength range (1200 nm

Fig. 1. Schematic illustration of the proposed n-channel superlattice waveg-
uides, based on S-shaped adiabatic bends, with width W = 500nm. The
minimum radius of curvature isRmin = 1.5μm: (a) 3D view, (b) cross-sectional
view.

to 1700 nm), covering all O, E, S, C, L&U bands. Our proposed
waveguide superlattices exhibit the following characteristics:
� Broadband, over a 500 nm wavelength range (1200 nm

to 1700 nm). The bandwidth of the previously reported
superlattice waveguides is 80 nm.

� Extremely low TE IL, an average insertion loss ≤ 0.1 dB
was measured for all channels, over the wavelength ranges
of (1.24 μm to 1.38 μm) and (1.45 μm to 1.65 μm).

� The average crosstalk values are ≤ −37.8 dB and
≤ −45.3 dB, in the first nearest neighboring waveguide
and the second nearest neighboring waveguide.

� Compact footprint with Rmin = 1.5μm. Previously re-
ported designs have Rmin ≥ 5 μm.

� No stringent control of waveguide widths is required which
makes it fabrication friendly.

� Compatible with the standard metal BEOL process.

II. DESIGN AND SIMULATION RESULTS

The schematic of the proposed superlattice waveguides is
shown in Fig. 1. These kinds of waveguides with no crosstalk are
essential for high transmission capacity, compact and nanoscale
silicon photonics integrated circuits. The basic principle of this
proposed superlattice waveguides is based on the fact that the
effective refractive index of the fundamental transverse electric
(TE) mode in one waveguide is different from the effective
refractive index of the fundamental TE mode in the adjacent
waveguides (i.e. phase matching condition is not satisfied). An
enhanced phase mismatch will lead to great crosstalk suppres-
sion which is necessary for high-performance dense integrated
circuits. We present an array of curved waveguides and achieve
a phase mismatch with a change in the radii of the neighboring
waveguides. Moreover, The bends are adiabatic where the radius
changes with the length of the curve. Consequently, we acquire
a change in radius: 1) between two neighboring curves, and 2)
along the path of each curve. Most importantly, waveguide bends
tend to cause leakage of light that can lead to additional crosstalk,
and can be more serious in dense superlattice waveguides. This
leakage can be avoided with larger bending radii (≥ 5 μm)
as reported in [17], [19]. However, small bending radii and
reduced pitches are essential for many-channels multiplexer/
demultiplexer applications to reduce the footprint. To overcome
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Fig. 2. (a) Calculated effective indices of neff−outer and neff−inner of
both supermodes in a two-waveguide coupler, as a function of radius at a
wavelength of 1550 nm. (b) Profiles of both super modes at Radius = 3μm .

this issue, we use adiabatic bends with a minimum radius of
curvature Rmin = 1.5 μm, indicating ultralow loss for the TE
fundamental mode as reported in [22]. A schematic of the
n-channel waveguide superlattice, withRmin = 1.5μm is shown
in Fig. 1(a). We simulate the S-shaped bends with a constant
waveguide width of W = 500 nm, Rmin = 1.5 μm, and wave-
guide separation of 600 nm (a 500 nm waveguide separation
was chosen in fabrication), over the 500 nm wavelength range
(1200 nm to 1700 nm), covering all O, E, S, C, L & U bands.
The design is implemented on an SOI platform with a 2μm-thick
buried oxide (BOX) layer. The silicon layer is 220 nm-thick, and
is surrounded by silicon dioxide as shown in the cross-section
of Fig. 1(b). Such waveguides are single-mode, but with one
weekly guided first-order TE mode present in the straight input
section. This undesired first-order TE mode will radiate out of
the waveguide, while propagating through the bent section, due
to weak confinement. Consequently, only the fundamental TE
mode will be present in the straight output section.

To calculate the phase mismatch for the fundamental TE
mode, we choose two curved waveguides with a constant radius
of Radius = 3μm, W = 500 nm and a waveguide separation
of 500 nm, at a wavelength of 1550 nm. In this coupler, the
crosstalk from one waveguide to another waveguide is explained
by the following equation:

P1→2

P1
=

1(
Δβ
2κ

)2

+ 1
sin2

⎛
⎝L

√(
Δβ

2

)2

+ κ2

⎞
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Where Δβ is the difference in propagation constant or phase
mismatch, κ is the coupling coefficient, and L is the propagation
distance. Low crosstalk can be obtained if the phase mismatch is
large (Δβ >> κ). Such couplers lead to supermodes excitation
which are shown in Fig. 2(b), illustrating two supermodes with
effective indices ofneff−outer andneff−inner. The effective in-
dex values of both supermodes are plotted as a function of radius
in Fig. 2(a). The effective index difference (phase mismatch)
Δneff of both supermodes should be large enough (greater than
0.1 is standard practice) to achieve a weak coupling and low
crosstalk. It is clear from Fig. 2(a) that aΔneff ≥ 0.1 is obtained
for R≤ 25μm, indicating that the difference is quite high at
smaller radii. Consequently, the selected adiabatic bends with
Rmin = 1.5 μm allow multiple channels, and further confirm:

Fig. 3. Calculated values of insertion loss and crosstalk at two communica-
tion wavelengths of 1310nm and 1550nm, when light is launched at input
5. The curved waveguides are implemented as arcs of different angles with
Rmin = 1.5 μm. The top view of light propagation through port 5 is also shown,
with bending angles of: (a) θ = 30◦, (b) θ = 45◦, (c) θ = 60◦, (d) θ = 75◦,
(e) θ = 90◦. The footprints (FP) written on each panel show that the proposed
superlattice structures are extremely area-efficient, fulfilling the requirements
of the modern dense integrated circuits.

1) high phase mismatch, and 2) ultrasmall radiation loss due to
sharp bending (no radiation and tight confinement of the modes
in one individual waveguide can be seen in Fig. 2(b)).

The performance of the curved waveguide superlattices is
studied with the 3D finite-difference time-domain method
(FDTD) using the Lumerical package in our simulations [29],
with refractive indices of 3.45 and 1.45 for the silicon and SiO2,
respectively (at a wavelength of 1550 nm). The crosstalk and the
insertion loss are two important parameters (Fig. 3) that need to
be calculated. IL is defined as the transmission through the input
port. However, crosstalk is defined as the transmission through
the neighboring ports, as explained by the following equations.

Insertion Loss = 10 log TnndB, (2)

Crosstalk = 10 log
Tnm

Tnn
dB, (3)

where Tnn is the transmission at the nth output port when light
is launched into the nth input port. Tnm are the transmissions
through the m ports (m=n±1, n±2, n±3,.....) when light is
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Fig. 4. Calculated transmission spectra for 9-channel waveguide superlattices for all bend angles of θ = 30◦, 45◦, 60◦, 75◦, and 90◦. Curves in each panel
correspond to the transmissions at all output ports. The input port number at which the light is launched and the bending angles are written on the title of each
panel. The color code for each output is given in the box above.

launched into the nth input port. For instance, when light is
launched into port 5, T55 will be considered as IL. While the
transmissions through all other neighboring ports, except port
5, will be taken as crosstalk. Tnm is an overlap integral [30] with
the fundamental TE mode of the single waveguide. The average
overlap loss is calculated to be ≤ 0.000166 (i.e., crosstalk
≤ −37.8 dB). Coupling between the neighboring waveguides
is the main source of the crosstalk and should be carefully
calculated for high-performance systems.

A three-dimensional finite difference time domain (FDTD)
simulations are carried out to calculate the IL and crosstalk when
light is launched at input 5. Fig. 3 shows the crosstalk values
at two communication wavelengths of 1310 nm and 1550 nm.
An array of bends was implemented as arcs of different angles,
depicting in different panels of Fig. 3. The top view of light
propagation through the middle waveguide (channel 5) is also
shown in the inset of each panel. It is clear that the light is well
confined in the middle waveguide and a negligible coupling is
observed in the neighboring waveguides. It is further confirmed
by the calculated crosstalk values, indicating extremely low
values at both communication wavelengths for all angles of
the curves. The worst-case calculated values of crosstalk at
1550 nm wavelength are −64 dB, −54 dB, −61 dB, −53 dB,
and −62 dB for the bending angles of θ = 30◦, 45◦, 60◦, 75◦,
and 90◦, respectively. In addition, the footprints (FP) written
on each panel show that the proposed superlattice structures
are extremely area-efficient, fulfilling the requirements of the
modern dense integrated circuits. Furthermore, IL values for all
bending angles are less than 0.05 dB for both communication
wavelengths, confirming that high-performance curved wave-
guide superlattices have been successfully implemented.

Having analyzed the IL and crosstalk values at two wave-
lengths, we now turn our attention over to calculating the spec-
tral transmissions through all ports over a wavelength range
of 1200 nm to 1700 nm. We simulate 9-channel superlattice
waveguides, and spectral transmissions are calculated at each
output port after launching light at input ports 1, 5, and 9, for all
bend angles, as shown in Fig. 4.

The curves in each panel of Fig. 4 correspond to the transmis-
sions at all output ports. Fig. 4(a)–(c) illustrate the performance
for θ = 30◦, with light launched at input ports = 1, 5, and 9,
as written on the title of each panel. Similarly, the remaining
panels depict the transmissions for all other bend angles with
input light at the 1st, 5th, and 9th ports. It is clearly observed
that the IL is negligible (≤ 0.25 dB) over a whole wavelength
range of 1200 nm to 1700 nm, and is negligible at both commu-
nication wavelengths. Additionally, an extremely low crosstalk
value indicates that our obtained phase-mismatch leads to negli-
gible coupling of light to the neighboring waveguides. As we
achieve high-performance superlattice waveguides that work
well in the bent sections, we can use multiple cascaded bends
running through the entire chip. As our proposed superlattice
waveguides perform equally well with all bend angles, the bend
with θ = 30◦ will lead to a compact footprint fulfilling the
requirements of the modern dense integrated circuits.

The device performance is further explained using 3D plots
as shown in Fig. 5. The crosstalk transmission spectra are
plotted at neighboring output ports when light is launched at
each input port. The analysis is done for the same 9-channel
superlattice with bends implemented with θ = 90◦. The IL and
crosstalk curves are shown in Fig. 5(a) and (b), respectively.
Fig. 5(b) depicts the crosstalk spectral transmissions through
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Fig. 5. Spectral transmissions for a 9-channel, and θ = 90◦ waveguide
superlattices, when light is launched at each input. (a) insertion loss (dB),
(b) crosstalk (dB). The color code for each output is given in the box above.

Fig. 6. Spectral transmissions for a 20-channel, θ = 45◦ waveguide superlat-
tices, when light is launched at each input. (a) insertion loss (dB), (b) crosstalk
(dB). The color code for each output is given in the box above.

two neighboring ports at either side of the port with input
light. It is clear from the spectral transmissions that an efficient
and broadband performance has been acquired which is ≤
0.25 dB, and crosstalk is ≤−50 dB, over a 500 nm wavelength
range.

The insertion loss and crosstalk are further investigated for
more channels to check the performance and feasibility of the
proposed design. Fig. 6(a) and (b) show the IL and crosstalk for
a 20-channel superlattice waveguide, respectively. These bends
are implemented as arcs of 45◦. Again, a high performance and
broadband performance has been exhibited which is ≤ 0.25 dB,
and crosstalk is ≤ −40 dB, over a 500 nm wavelength range.
An extremely low crosstalk is calculated which is below

Fig. 7. (a-d) Optical images of the fabricated superlattice waveguides with
angles θ = 30◦, 45◦, 60◦, and 75◦, (e) cross-sectional view (obtained using
the focused ion beam method in scanning electron microscopy) at the position
shown by the red dotted line.

−74 dB and −50 dB at the 1310 nm and 1550 nm wavelengths,
respectively. Additionally, a negligible IL of 0.035 dB and
0.04 dB are computed, at 1310 nm and 1550 nm wavelengths,
respectively.

III. EXPERIMENTAL RESULTS

Several versions of the proposed superlattice waveguides were
fabricated on a silicon-on-insulator platform with a 220 nm-
thick silicon layer and a 2μm-thick buffered oxide layer. The
structures were patterned using electron beam lithography, and
covered with a 2μm-thick oxide overcladding layer. The waveg-
uides were fabricated with a constant width of W = 500 nm,
Rmin = 1.5 μm, and waveguide separation of 500 nm. Optical
images (top view) for a 9-channel superlattice waveguides for
the bend angles of (θ = 30◦, 45◦, 60◦, and 75◦, are shown in
Fig. 7(a)-(d). Fig. 7(e) shows the cross-sectional view (obtained
using the focused ion beam method in scanning electron mi-
croscopy (SEM)) at the position shown by the red dotted line.
The top views using SEM images are not shown because the chip
was covered with a 2μm-thick oxide layer. Two tunable lasers
(1.24 μm to 1.38 μm) and (1.45 μm to 1.65 μm) were used
as the light sources. The measured transmissions are shown in
Fig. 8 and Table I. An electronic polarization controller was
used to select the fundamental transverse electric mode. The
light was edge coupled from a standard tapered lensed fiber into
the chip, through input and output inverse taper-based spot size
converters. The transmitted light was collected with a second
lensed fiber and its power was measured using an InGaAs
photodetector. To get a reliable measurement of the insertion
loss, test structures with 16 cascaded devices were fabricated.
It helps in minimizing the measurement errors caused by fiber
misalignment and unreliability of the experimental setup. The
transmission through the 16 cascaded devices was compared
to the transmission through a reference straight waveguide to
subtract the input/output coupling loss.

The measured transmission spectra are plotted in Fig. 8. The
3D plots show normalized transmission spectra for the 9-channel
superlattice waveguides. Moreover, the measurements are done
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TABLE I
SUMMARY OF THE PERFORMANCE OF THE FABRICATED SUPERLATTICE WAVEGUIDES WITH ALL ANGLES θ = 30◦, 45◦, 60◦, 75◦, AND 90◦, INDICATING

MINIMUM, MAXIMUM AND AVERAGE VALUES OF IL AND CROSSTALK WHEN THE LIGHT WAS LAUNCHED INTO CHANNEL 5, OVER THE WAVELENGTH RANGES OF

(1.24 μM TO 1.38 μM) AND (1.45 μM TO 1.65 μM)

for all angles (θ = 30◦, 45◦, 60◦, 75◦, and 90◦), over the
wavelength ranges of (1.24 μm to 1.38 μm) and (1.45 μm to
1.65 μm). Fig. 8(a)–(e) depicts the performance of the superlat-
tice waveguides for θ=30◦, 45◦, 60◦, 75◦, and 90◦, respectively.
The left panels in each part of Fig. 8 correspond to the trans-
mission spectra for (1.24 μm to 1.38 μm) wavelength range,
and the right panels indicate the transmissions for (1.45 μm
to 1.65 μm) wavelength range. The crosstalk was measured
through two neighboring ports at either side of the port with
input light. Each panel of Fig. 8 shows the normalized measured
insertion loss through all 9 channels and normalized measured
transmissions through two neighboring ports at both sides of the
input port. It is clearly observed that the measured insertion loss
is extremely small over both wavelength ranges. The bent su-
perlattice waveguides are measured to have an average insertion
loss ≤ 0.1 dB for all nine channels and five bend angles, over
both wavelength ranges of (1.24 μm to 1.38 μm) and (1.45 μm
to 1.65 μm). As the superlattice waveguides exhibit negligible
IL, it is hard to quantify the exact losses with the manufactured
devices, needing many more cascaded devices to obtain the exact
IL measurement. It is evident from Fig. 10(e) and (f) that the
transmission curves through the input waveguide and reference
straight waveguide are overlapping. In this case, we end up with
an error dominated by how well the fibers were aligned. In
general, the obtained standard deviation of the measurements
is kept low. For example, Fig. 9 plots the transmissions through
the input ports (i.e. ILs) and standard deviation of loss for bend
angle θ=90◦, for both wavelength ranges. The blue curves in the
top panels of Fig. 9 correspond to the ILs through all 9 channels,
while the red curves plot the average. The bottom panels in Fig. 9
plot the standard deviation of loss, which is well below the error
limits in a system.

The average crosstalk values are≤−37.8 dB and≤−45.3 dB
for all bend angles, in the first nearest neighboring waveguide

and the second nearest neighboring waveguide, respectively. The
measurement of the input port and the neighboring ports was
carried out independently. The power meters (Keysight N4477)
were configured at a 10 dB range level (typical resolution of
600 nW) and −30 dB (typical resolution of 0.1 nW), to measure
the power at the input port and cross ports, respectively. Each
range level has a range of 50 dB, hence allowing for covering a
long range when comparing the two measurements. The noise
floor overall is then conditioned by the test setup. Also, typical
standard deviations fall below 0.1 dB. Moreover, the simulated
and measured IL and crosstalks are compared in Fig. 10. It
shows the transmission spectra for a 9-channel superlattice
waveguides for θ = 45◦. The crosstalk spectral transmissions
are measured through two neighboring ports at either side of the
input port number 5. IL is measured at the output of channel
5. Fig. 10(a) and (b) plots the simulated transmissions over
a wavelength range of 1.24μm to 1.38 μm and 1.45 μm to
1.65 μm, respectively. Fig. 10(b) and (c) depicts the normalized
measured transmissions over a wavelength range of 1.24μm
to 1.38 μm and 1.45 μm to 1.65 μm, respectively. The trans-
missions through a simple straight waveguide and superlattice
waveguides are shown in Fig. 10(e) and (f), where power at each
output of the superlattice waveguides is not normalized. The
reference waveguide is shown with a dotted line. It is clear that
the transmissions through the reference waveguide and channel
5 are close to each other (see the blue curves) The measured
spectral transmissions are close to the calculated values. The
magnified views of the IL are also shown in Fig. 10, confirming a
good agreement between the simulated and measured values. We
attribute the differences between simulations and experiments to
deviations in the slightly different widths during the fabrication
process. Finally, Table I summarizes the performance of the
fabricated superlattice waveguides with all angles θ = 30◦, 45◦,
60◦, 75◦, and 90◦. It indicates minimum, maximum and average
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Fig. 8. Measured transmission spectra for 9-channel superlattice waveguides
for all bend angles of θ=30◦, 45◦, 60◦, 75◦, and 90◦, with a constant waveguide
width of W = 500nm, Rmin = 1.5 μm, and waveguide separation of 500nm.
The left panels correspond to the transmission spectra for (1.24 μm to 1.38 μm)
wavelength range, and the right panels indicate the transmissions for (1.45μm to
1.65 μm) wavelength range. The crosstalk spectral transmissions are measured
through two neighboring ports at either side of the input port.

values (resulting average of the full spectrum) of the insertion
loss and crosstalk when the light was launched into channel
5, over the wavelength ranges of (1.24 μm to 1.38 μm) and
(1.45 μm to 1.65 μm). The crosstalks in the third-nearest and
further neighbors are extremely low and approaches the noise
floor of our measurement setup.

Fig. 9. The top panels depict the transmissions (i.e insertion loss) through all
9 channels (the 9 blue curves) with the average transmissions (the red curves),
for θ = 90◦. The bottom panels plot the standard deviation of the insertion loss.
(a) wavelength ranges of 1.24μm to 1.38 μm and (b) wavelength range of
1.45μm to 1.65 μm.

Fig. 10. Transmission spectra for a 9-channel superlattice waveguides for
θ = 45◦, with a constant waveguide width of W = 500nm, Rmin = 1.5 μm,
and waveguide separation of 500nm. The crosstalk spectral transmissions are
measured through two neighboring ports at either side of the input port 5.
(a), (b) simulated with wavelength ranges of 1.24μm to 1.38μm and 1.45μm to
1.65μm, (c, d) normalized measured power with wavelength ranges of 1.24μm
to 1.38 μm and 1.45 μm to 1.65 μm, (e, f) Power measured at the output of a
simple straight waveguide (reference waveguide shown with a blue dotted line)
along with the powers that are not normalized at each output port.

IV. CONCLUSION

This work presents novel superlattice waveguides on a silicon-
on-insulator platform. The proposed design is implemented as
an array of adiabatic bends, leading to a negligible TE trans-
mission through the input channel and extremely low crosstalks
in the neighboring channels. Measurements of the fabricated
superlattice waveguides prove the feasibility of the proposed
concept.
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