RNSHBIFHRE

55, 030003(2018) Laser & Optoelectronics Progress ©2018 (H E WL ) A ki it

e T-BEBE R L4 RO 58 0k Jig

AN, EEF, RE 5T

B TR, Zr B 650500

WE L TR RS R T RIS R SAMRCT EH R e RO B TR E B X R EME . 5
AT B EE R T 5 90K OG T I3 I BEEE R ST R DG FC , 5 BOhR G EF 5 90K Rork I 5 B B X 2 i 2R AR K #R &
PAAE o 0 G T BB e 4% B8 05 0 35 /N E AT Z E B OEBUAE . BEOE TR R A — i R A B KB R T, 5
s ' £ AR B R~ DG TE 5 G 5 — 3 B A 30/ BB R, 5 0 oK ik D' U 5 A A B R F A+ DG B, (X1 0 e 8 ) 35
WNPRUE G 5 WUOKEE G Tk B 2 8 0 I R AR . SRR T [R5 A4 B 40 4 B R AN, RO TR) 2 TR B B 4 o AR 4
Fa 1 e A KN b A D SRS HEAT T R 5 a0 BT O AR B A 4 B A A S AT TR B R — S m
KR EHOLT; HOC TR JClES &% MR Rty Dk SR B iR

FESFEES  TN622 XEKFRIZES A doi: 10.3788/LOP55.030003

Research Progress of Silicon Photonic Mode Size Converters
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Abstract Silicon photonic mode size converter is the key device for silicon based photonic integrated chip to connect
with external optical fiber, it plays an important role in integrated optical path. The mode size of the standard fibers
does not match the mode size of the nanometer photonic waveguide, so there is a great coupling loss between the
standard fiber and the nanometer silicon waveguide, the silicon photonic mode size converters can significantly
reduce the optical loss between them. One end of the silicon based photonic mode size converter has a large mode
size that matches with the mode size of the standard fiber; the other end has a smaller mode size, which can be
matched with the mode size of nano-silicon photonic waveguide, thereby significantly reducing the optical connection
loss between the standard fiber and the nano-silicon photonic waveguide. The characteristics of different structures
of converters are reviewed, while the advantages and disadvantages of different types of converters in structure,
performance and application are compared and analyzed, and the prospect of silicon photonic mode size converters is
prospected and some opinions are put forward.

Key words integrated optics; silicon photonic mode size converters; grating coupler; tapered mode size converter;
dual waveguide converter; cantilever converter
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Fig. 2 Bidirectional vertical grating coupler
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Fig. 6 Fiber converter with cantilevered waveguide and index-matched cladding
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Table 1  Comparison of performance of silicon photonic mode size converters

Coupling loss with Polarization
Coupler type ] ) Reliability o Reference
single mode fiber /dB characteristics
Nonuniform grating coupler —0.62 (TE) Excellent Related [11]
Bidirectional vertical
—3.9 (TE) Good Related [14]

grating coupler
Focusing grating coupler —2.8 (TE) Good Related [24]

Focused asymmetric

) —0.3 (TE) Excellent Related [30]
etched grating coupler
Cantilevered fiber-to- —1.5 (TE)
Good Not related [39]
waveguide converter —2.1 (TM)
Horizontal up-and vertical down-tapers —2.6 (TE)
Good Related [40]
followed by a thin slab-waveguide —3.4 (TM)
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