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Optical Simulation Analysis for Development of Leading-Edge Electronic Devices
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In the conventional optical simulation technique used for the design of optical devices, there has been a problem that the analysis error becomes
large in the case of light-emitting elements with a complicated or fine structure corresponding to the wavelength of the light. With the drastic
increase in computation power, illumination analysis by tracing several million rays and vector wave analysis by solving wave equations without
approximation have recently become available for practical use in the field of optical simulation.

Toshiba has applied these analysis techniques to the development of white light-emitting diodes (LEDs) for general lighting and complementary
metal-oxide semiconductor (CMOS) sensors for camera modules, and confirmed that estimation of performance with high accuracy makes it possible
to shorten the development period by the use of such simulations instead of trial production.
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White LED with blue LED and yellow phosphor
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Scheme for optical simulation of LEDs
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Relationship between chromaticity and luminous flux of while LED
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Pixel structure of CMOS sensor
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Result of simulation of CMOS sensor
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Simulation with combination of wave optics and illumination analyses
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