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Problem set 2:

1]  Plot resolution as a function of gap size for an optical contact printer for ( = 248 nm, 365 nm and 436 nm and for an x-ray proximity printer at ( = 0.1 nm, 1 nm and 10 nm.

2]  Sketch the coherent optical contrast function and the incoherent optical  transfer function.  Explain why a point spread function approach can be used in image modeling for incoherent systems but not for partially or fully coherent systems.  Can it be used for e-beam systems?

3]  Plot the minimum resolvable feature size for an optical system using 365 nm, 248 nm 193 nm, 157 nm and 13.4 nm light as a function of numerical aperture.

4]  Consider a grating of period p that produces a square wave intensity output m(x) at its surface.  Expand m(x) into its harmonic components and plot m(x) for the 1st, 1st + 2nd, 1st + ..3rd, and 1st +…4th terms.  Plot the image you would expect for p = 0.5 (m, ( = 193 nm and NA = 0.7 assuming coherent illumination.

5]  Write down an expression for the image intensity in a coherent sytem in terms of Fourier transforms of the mask and the lens filter function, treating the lens as a low pass filter.
