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Abstract In the analysis of three-dimensional (3D) optical waveguide, the discontinuity in height and lateral direc-
tion must be considered. So far this discontinuity in height direction is treated by slab mode expansion which leads to the mode
corresponding equivalent multi-transmission line in lateral direction; the step discontinuity in lateral direction is described by
mathematical relation of slab mode coupling equation. However, it is useful for field analysis and waveguide design to intro-
duce the equivalent network for step discontinuity instead of mathematically described slab mode coupling equation, because
equivalent network can describe the physics in optical waveguide. Therefore, in this report, the equivalent network for uniform
step discontinuity in lateral direction is derived, which consists of mode conversion admittance and ideal transformer for mode
coupling and describes how the slab mode corresponding multi-transmission line at both sides of the step will couple mutuality.
Also, the equivalent network for step is proved to be valid by practical calculation step discontinuity and proved to be valid, and
is applied for analysis of 3D optical waveguide with success.

Key words Planar circuit eqution , Mode conversion coefficient , Mode conversion admittance , Mode matching method ,
Slab mode expansion 15
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