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Abstract

A computer-aided-analysis system, OPTICS (OPTical Integrated Circuit design Sys-
tem), is described for the analysis and design of optical waveguides for optical integrated
circuits. The system is composed of pre~ and post-processing and waveguide-solver pack-
ages. The pre-processor is used to define guide geometries, index profiles, operating
wavelengths, and boundary conditions—all interactively, and is linked to a computer aided
mesh generation. The waveguide solver in which the scalar finite-element method is used
provides effective refractive indices and field distributions. The results are displayed by the
post-processor to give a physical picture. To show the validity and usefulness of this
system, rib waveguides are investigated in detail.
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3 Ys
A ny n, n, w h+t X, Y, Y,
(pm) (pm)  (pm)  (pm) (pm) (pm)
1.15 344 340 1.00 3.0 1.0 3.0 5.0 1.0
3 V7R
%3 T (W3) OFEE
OPTICS-SOLVERfi#H &4
6 HiE= A ES
BEHRH 224, HSREK 485
Meff
¢
1 EY
(um)
VFEM SFDM  OPTICS SFDM  OPTICS
0.0 3.4121  3.41188 3.41204 3.41051 3.41028
0.1  3.4122  3.41200 3.41214 3.41060 3.41037
0.2 341235 3.41217 3.41229 3.41073  3.41051
0.3  3.41255 3.41240 3.41249 3.41092 3.41070
0.4  3.41285 3.41271 3.41276 3.41117  3.41097
0.5  3.41315 3.41310 3.41311 3.41150 3.41132
0.6  3.41365 3.41358  3.41353 3.41190 3.41174
0.7 3.4141  3.41415 3.41404 3.41241  3.41227
0.8  3.41475 3.41484  3.41468 3.41303  3.41293

0.9 3.4156 3.41568  3.41553 3.41385 3.41383
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y e <——-———L~—-—————> ch
X, hI X
n
s Y5
Structure ng n, n, W t h X, Y, Y,
(pm) (pm)  (pm)  (pm) (pm) (pm) (pm)
1 1.55 3.44 3.34 1.0 2.0 0.2 1.1 3.0 5.0 1.0
2 1.55 3.44 3.36 1.0 3.0 0.9 0.1 3.0 5.0 1.0
3 1.55 344 3.435 1.0 4.0 3.5 2.5 4.5 7.5 1.0
8 U 7EpkR
x4 Y T (M8) DR
OPTICS-SOLVERf#4 444
6 HiS=fAaER
Structure 1  BEZEH : 224, HifH 485
Structure 2 ZEIEH © 224, HisEK : 485
Structure 3 FFHEHY : 240, HisLHL519
Structure FIM ENM VM BPM SFDM OPTICS
1 3.39032 3.38819 3.39045 3.3913 3.38693 3.39017
Mgy 2 3.39548  3.39535  3.39489 3.3960 3.39544  3.39527
8 3.43739  3.43686  3.43672 3.4365 3.43681  3.43699
1 0.4995 0.4782 0.5008 0.5093 0.4656 0.4981
b 2 0.4407 0.4390 0.4332 0.4471  0.4401 0.4380
3 0.4783 0.3728 0.3446 0.2998 0.3623 0.3974
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X, h 1 S 111 X,
nf t
n
$ Y‘,
Structure A ng n, n, w ¢ h S X, Y, Y,
(pm) (pm)  (pm)  (pm)  (pm)  (pm)  (pm)  (pm)
1 1.55 3.44 3.34 1.0 2.0 0.2 1.1 2.0 3.0 5.0 1.0
2 1.55 3.44 3.36 1.0 3.0 0.9 0.1 2.0 3.0 5.0 1.0
3 1.55 3.44 3435 1.0 4.0 3.5 2.5 2.0 4.5 7.5 1.0
B9 Y 7EEEE S S
5 YV THERAAAEESSE (K9) OfTEE
OPTICS-SOLVERf#T &4
6 M= A ER
Structure 1 B5EH 1 256, HifH 537
Structure 2 BEFHL . 256, HiMHK 1 537
Structure 3 BFEK ¢ 268, HisEK 1 567
Structure EIM ENM VM BPM OPTICS
1 0.49953708 04782 - 0.518 0.50125762
b, 2 0.446 0.4436 0.436 0.459 0.44230827
3 0.532 0.402 0.352 0.384 0.41821391
1 0.49953705 0.4782 - 0.506 0.50123658
bo 2 0.434 0.4319 0.424 0.446 0.43127565
3 0398  amem- 0.273 0.218 0.32988635
1 3x10° e e 65.1  368.3
L, (mm) 2 0.807 0.818 0.827 0.71 0.8768
3 1.152 e 1.968 0.93 1.755
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