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Abstract

During the propagation in optical waveguides, light that is not properly confined
will leak outward due to diffraction, resulting in transmission loss. To address this issue,
we used RSoft CAD to design a multilayer rib waveguide and employs BeamPROP to
calculate the waveguide's modes and field distributions. The waveguide modes are
solved using both the iterative method and the correlation method: the former yields a
fundamental mode whose electric field dose not converge at the domain boundary,
while the latter identifies three leaky modes (m =0, 1, 2) whose effective indices possess
non-zero imaginary parts. The calculated mode distribution indicates that the coupling
efficiency is highest when the light is launched at the center of the rib waveguide to
excite the fundamental mode. By coupling to the second-order mode, moderate shift of
launching position does not change the transmitted power significantly. Out studies
confirm the practical value of rib waveguide in achieving low loss and good alignment

tolerance.

Keyword : BeamPROP, rib waveguide, effective index
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— 3D Structure Type: Multilayer
— Free space wavelength: 1.55 um
— Background index: 3.5

— Index Difference: 0.45

— Component Width/Height: 5.0/1.75
— Cover Index: 1.0

— Slab Height: 1.0 um

— Layer 1 Height: 0.25 pm

— Layer 1 Index: 2.5

— Layer 2 Height: 1.5 um

— Layer 2 Index: 3.5

— step_size = 0.05 um

— Length =2'° x step_size

(=) #+¥ %%
Fo— S AR Y 2k

X (um) Y (um) Z (pum)
Domain Min -5.9 (default) -2 0 (default)
Domain Max 5.9 (default) 2.28 (default) 1638.4 (default)
Grid Size 0.05 (default) 0.02 0.2
Slice Grid 0.05 (default) 0.02 (default) 0.2
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Contour Map of Transverse Index Profile at Z=0

Component  Layer 2 . ‘ _
Height Height i ]

substrate

- |

|
4 B - N L

5 -4 3 2 1 0 1 2 3 4 5
X (um)

W- ~ AR EDY P EHEE 2T ET AW
) eh

Py o R BAp B T U~ A 4nAR T (start-up window) @ o BEiE Edit Layers
% Layer Table 0 ¥ 2% T ¥}k ¥ Layer 1~ Layer2 eri78+5 2 B & o
#7 B symbol table editor * §|* new symbol ¥_#& Length %-#kc -

- EMETRAA BB ABX Y, 2)E5(0,0,0) X8 Z 3 % eh
Reference Offset Value 5 Length °
F ) o 3 e transverse index profile » I FEERATE S A 3 & K o
TRBLE C E LK S path e
® fz Edit Launch Field AL & » £ # » 842538 5 % 274 (Gaussian wave) » T d
(x,y)=(0.5, 1.0) e » & -
# kx Compute Modes # % ° #-Y Domain Minimum % 5 -2 (** FER B+ » U {
BT B0 Bk R) > Y Grid Size 3% 5 0.02 5 Z Slice Grid 3% 5 0.1 » £ 75 #-9
tgre pRTE -
** Compute Modes 4 % 57 BPM Options % » #- Vector Mode iE # semi (X = &
#-7%) » Polarization :£ # TE -
2L Mode Options » #- mode length ¢ g% Bk T 5 ~ i & & Length o
2 12 8p (% £ (iterative method) 3t & i 44 {8 & transverse mode profile 3 4% °
£ 1 4p B % (correlation method) 3t & #73F # i 2 HAEH A 5 > BT o
transverse mode profile 5 #§ °

6 R iy ePaper(2026 )



R s R

(z) =~ i&% & ®H Device Layout

b
e : 3
(©) (d)
L. |

Bl= ~ AR EA()XZ (D)YZ ()XY % (d) 3D 54 ™ & Layout

(I) HWEgBEEALH

Contour Map of Transverse Index Profile at Z=0

W

P T S T R T S T
"IN I = s

Y (um)

X (um)

AT S SR

1. 8% Yo, #4308 F 5
BNt AR el YRR B R g A BT T 2 FATa S AR o
FIU ik THARFE B2 2 A H# Yoy AT 2N o 2w 2 M3k & g o0
AFgtes BB REEf RE40 5 ARTREE T RA (PML) 2 25 o
Fo PR e R -
7 KRR 5 ePaper(2026 4F)



B E e R

Blw 2 rodp 02 B or 8 end R e A0 B 5 oxdr s S ny =3.49486°
PR T HET AT AN RLARTE  Fa Y AT TRk (R )
ARy e P AA RO B R BRGNP g - A AR T

E, Mode Profile (m=0,n_,=3.49486)

1.

0
0.0

5 4 3 2 1 0 1 2 3 4 5 0.
X (um)

Ble ~ A2 E2 A% E ik (m=0) 34 G o

E, Mode Profile (m=0,n_.=(3.466211,1.273e-05))

Y (um)

5 4 3 2 1 0 1 2 3 4 5
X (um)

Bl ~ AR 2B T2 A% E Rik (m=0) F3~ 0

8 HEH R ELEL AR 54 ePaper(2026 4F)



B E e R

Hy Mode Profile (m=1,n_,=(3.456755,1.617e-05))
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