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A high speed ultra-compact lens with a diffractive optical element (DOE) is designed, which can be applied to mobile
communication devices such as IMT2000, PDA, notebook computer, etc. The designed hybrid lens has sufficiently high

performance of less than £/2.2, compact size of 3.3 mm (1st surf. to image), and wide field angle of more than 30 deg. compared:

with the specifications of a single lens. By proper choice of the aspheric and DOE surface which has very large negative

dispersion, we can correct chromatic and high order aberrations through the optimization technique. From Seidel third order

aberration theory and Sweatt modeling, the initial data and surface configurations, that is, the combination condition of the DOE

and the aspherical surface are obtained. However, due to the consideration of diffraction efficiency of a DOE, we can choose only

four cases as the optimization input, and present the best solution after evaluating and comparing those four cases. On the other

hand, we also report dramatic improvement in optical performance by inserting another refractive lens (so-called, field flattener),

that keeps the refractive power of an original DOE lens and makes the petzval sum zero in the original DOE lens system.
Classification codes : IP.010, DL.010.
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