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Optical Absorption and Spectral Sensitivity

The optical absorption of most unexposed photoresist ranges from the approx. 440 nm in
the VIS to near UV. This spectral sensitivity is matched to the emission spectrum of Hg
lamps (i-line = 365 nm, h-line = 405 nm, g-line = 435 nm) in mask aligners (fig. bottom,
left-hand) and causes the typical reddish-brownish color of many photoresists. Some mo-
dern resists such as the AZ® 9260 or 5324E miss the g-line absorption, and modern negati-
ve resists such as the AZ® nLOF 2000 serie or the AZ® 15 nXT / 125 nXT are i-line resists
with an absorption only below approx. 380 nm.

During exposure, positive photoresists
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Optical Absorption, Cauchy and Dill: Some Mathematics

The optical absorption coefficient a, the light intensity I at a depth d below the resist sur-
face (with respect to the incident intensity 1), and the extinction coefficient k depend
from the wavelength A as follows:

o=— I=1,exp(-ad)

With a photoresist film assumed to be solvent free, the Cauchy constants N,, N, and N,
describe the spectral refractive index n as a function of the wavelength A (in pm units) as
follows:
N, N

In general, the Cauchy constants are given in the unexposed (unbleached) and completely
exposed (bleached) state. It has to be considered, that the Cauchy constants are usually fit-
ted from values measured in the visible part of the spectrum and therefore do not match
n(A) in the ultraviolet range (e. g. i-line!).
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MicroChemicals GmbH - Optical Parameters of Photoresists

The wavelength dependant Dill parameters describe the photoresist extinction coefficient
as a function of the photo active compound concentration PAC (which is reduced during ex-
posure) as follows:
A(A)- PAC + B(A)

4
Cauchy constants and Dill parameters as well as refractive index and extinction coefficient
at g-, h-, and i-line for various photoresists are listed in the two tables overleaf.
us for further information!

Disclaimer of Warranty

All information, process guides, recipes etc. given in this brochure have been added to the
best of our knowledge. However, we cannot issue any guarantee concerning the accuracy of
the information.

We assume no liability for any hazard for staff and equipment which might stem from the
information given in this brochure.

Generally speaking, it is in the responsibility of every staff member to inform herself/himself

about the processes to be performed in the appropriate (technical) literature, in order to
minimize any risk to man or machine.
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AZ and the AZ logo are registered trademarks of AZ Electronic Materials (Germany) GmbH.
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