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Abstract: A multimode interference (MMI) power splitter based on lithium niobate on insulator
(LNOD is designed. The 1X2 MMI splitter is demonstrated on a small region of 5pm X 45pm.
The splitter meets the optical requirements of integrated fiber optic gyroscope. Through
theoretical formula and finite difference time domain method, the key parameters of the device are
calculated and the light field simulation is carried out. The length of MMI interference area is
20pm. After optimizing the distance between output branches and adding the tapered waveguide
with a width of 1. 7um, the normalized output intensity of the power splitter is relatively flat in the
spectral width of 100nm, with the lowest output intensity of 0. 965, and the optical power uneven-
ness of two output branches is only 107" orders of magnitude.
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Fig. 1 Diagram of waveguide configuration

MMI JE T [ AR RN 52 BURR RE 736 b O R 28
N IXHEA 2 BT 3 IX 22 R 7 AR A 4 i B BT
PR Z2 A5 20 AN (] i B A5 AT A ) ) A% 4 2R R
S A JE I T 9 O A R E L B AR R i D i
AR E 1 RAR T AR 15 R E 20 SR EE B0 O R B i
18 3 BT A ] B 22 A8 X302 J0nT LA B0 B A AR
XERRIY G U i . BE SRR R B — o RO B IE
1] 2 6 — % 73 B G % 2 1] A% R TR 5 O — B
1 . MIMIT 3y 8 5 50 25 S % By 3 25X, 254 23 o =
X A DXy — B A, 2T X O EEUTR
A DX A H DX O 7 A O A i D I
AR X, I 2 FR

B2 MMIES&itS#HE
Fig. 2 Schematic of the proposed MMI waveguide
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Fig. 3 Relationship between MMI length and output power
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Fig. 5 Relationship between taper width and output power
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Fig. 6 Relationship between taper length and output power
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Fig. 7 Simulated output results with respect to wavelength
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Fig. 9 Optical energy flux density of the proposed MMI

0.000786

3 #Hig

A T —FPEE T LONI i F | 1 X2 gy
Ay A L A B TR O B MM IR 4y
WA SR M . 7F 1310nm P B, Th R
4y oA B A — Ak 4 % Tk 0. 985, 7F 1310nm +
50nm LA 0.96 LU b Ay it 5, 1 2 £F g IR
P 6T R IR . BN A T R A
RE] 10 B RUE T OCEFFE R G B 5, %
o FR 8 o 4 T 9 X 5 B R R B 5 A
SRt A B — AN R E . A T SR

SRV FE 0 8 TR S T S U AR
TR T A /N 4R B SR M T A kS A i T
S,

2% Uk

[1] Lefevre H C. The fiber-optic gyroscope[ M]. Artech
House, 2014.

[ 2] Shang K, Lei M, Li H. Ultra-small interferometric fiber
optic gyroscope with an integrated optical chip[]J].
Chinese Optics Letters,2022, 20(4) :040601.

[3] Tran M A, Komljenovic T, Hulme J C, et al. Inte-
grated optical driver for interferometric optical gyro-
scopes[J]. Optics Express, 2017, 25(4) :3826.

[4] Minh T, Duanni H, Tin K, et al. Ultra-low-loss silicon
waveguides for heterogeneously integrated silicon/III-V
photonics[ J]. Applied Sciences, 2018, 8(7):1139.

[5] Wang L, Halstead D R, Monte T D, et al. Low-
cost, high-end tactical-grade fiber optic gyroscope
based on photonic integrated circuit[J]. IEEE Inter-
national Symposium on Inertial Sensors and Systems
(INERTIAL), 2019, 978:208-209.

[ 6] Gundavarapu S, Belt M, Huffman T, et al. Interfero-
metric optical gyroscope based on an integrated ultra low
loss Si;N, waveguide coil [J]. Journal of Lightwave
Technology » 2018, 36(4) : 2844-2846.

[ 7] Krasnokutska I, Tambasco J, Peruzzo A. Tunable large
free spectral range microring resonators in lithium niobate
on insulator[ J]. Science Reports, 2019, 9(1): 11086.

[ 8] Mercante A J,Eng D L K, Konkol M, et al. Thin
LiNbO; on insulator electro-optic modulator [ ] ] .
Optics Letters, 2016, 41(5):867.

[9] Wang M, LiJ, Chen K. Thin-film lithium niobate e-
lectro-optic modulator on a D-shaped fiber[J]. Optics
Express, 2020, 28(15):21464-21473.

[10] Yang F, Sun P, Chen R. A controllable coupling
structure for silicon microring resonators based on ad-
iabatic elimination[ J]. Chinese Optics Letters, 2020,
18(1):013601.

[11] Krasnokutska I, Tambasco ] L J, Peruzzo A. Nano-
structuring of LNOI for efficient edge coupling[]J].
Optics Express, 2019, 27(12):16578-16585.

[12] Wang], JiW, Yin R, et al. Integrated polarization mul-
tiplexing 1Q modulator based on lithium niobate thin film
and all waveguide structure[ J . Optik, 2018, 152:127-
135.

[13] Yao R, Li H, Zhang B, et al. Compact and low-in-

sertion-loss 1 X N power splitter in silicon photonics



12

S5 B

2022 4 11 A

[14]

[1

]

L.
(19) :6253-6258.

Journal of Lightwave Technology, 2021, 39

[16]
Li H, et al. Compact and low-loss 1 X 3 polarization-in-
sensitive optical power splitter using cascaded tapered sil-
icon waveguides [ J ]. Optics Letters, 2020, 45 (19):
5596-5599. [17]
Samoi E, Benezra Y, Malka D. An ultracompact 3 X

1 MMI power-combiner based on Si slot-waveguide

structures[ J |. Photonics and Nanostructures-Funda-

mentals and Applications, 2020, 39:100780.

Liu R, Lu L, Zhang P,et al. Integrated dual-mode 3-
dB power splitter based on multimode interference
coupler [J]. IEEE Photonics Technology Letters,
2020, 32(14) .883-886.

Chen G, Jun D N, Lin H, et al. Design and fabrication
of high-performance multimode interferometer in lithium

niobate thin film[J]. Optics Express, 2021, 29 (10):
15689-15698.

(g . T



