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Schematic Of Optical Thin Film Device
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Schematic of an optical thin film device consisting of a substrate and several thin
films. Each film has an index of refraction, n{, and thickness, t{. The incident

beam is reflected and transmitted at each interface, although for clarity, only a
few reflections are shown. One or more of the optically active materials may be
absorbing. Each film has an optical thickness that is typically an integer multiple
of a quarter of the wavelength of the radiation of interest. Coatings can be
designed to either pass or block certain parts of the optical spectrum. The
thicknesses of the films in these optical devices are so critical that thermal
expansion and elastic strains (Poisson effects) have to be taken into account. For
more information students may visit the website for Optical Coatings
Laboratory, Inc. (OCLI) in Santa Rosa, CA, to see the amazing properties of these
thin films:

http:/ /www.ocli.com/




Mechanical Behavior Problems
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Tolerance Problems Associated with Thin Films

Film to be Deposited
T

P Device Feature —_
— —
- S >
S+0 -
5=5 x107*s

S=1lcm é=5u m







Metal Crack Problem for Interconnect Metals
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Electromigration Problem for Interconnect Metals
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Introduction to Sources of Stresses in Thin Films

Accommodation of Misfit Between Film and Substrate
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Sources of Stress in Thin Films
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Stresses in Film

Exert stresses in substrate!

—

So we start with a discussion of basic mechanics of thin plates.
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