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Optical Problems in Imaging Optical Engineering ‘

Pan Junhua

(Nanjing Astronomical Instrument Research Center, Nanjing 210042,- China)

[ Abstract ]

In this paper the critical area using imaging optics is discussed, i.e.the ground based astronomi-

cal telescopes, observing systems from the space to the Earth and the projecting lithographic systems. Accord-

ing to the trend of technical progress, it is unavoidable to use reflective optical systems, and consequently as-

pherical surfaces. For optical system design, the main problem is how to construct an effective reflecting system

(cont.on p.41)
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Stiction and Friction in Micro Electro Mechanical Systems

Wang Weiyuan

(Shanghai Institute of Metallurgy, Chinese Academy of Sciences, Shanghai 200050, China)

[Abstract]  The stiction and friction influencing the yield and reliability of MEMS are reviewed in this paper.
The stiction, called release-related stiction, can occur within micron gaps of Si microstuctures during the etch-
ing of sacrifacial layer by HF and drying. It can also occur after packaging of the device due to over range of in-
put signals and is called in-use stiction. It is concluded that the capillary force of water between two Si hy-
drophilic surfaces at separation gap of micron is the major contributor to the release-related stiction. The origin
of in-use adhesion is from the chemical state of Si surface. Coating of anti-stiction films on the surface of Si mi-
crostructures and packaging of devices under dry atmosphere or vacuum are the most important methods to pre-
vent the in MEMS devices from stiction. The preparation technology of anti-stiction films and its problems are
described. Comparing with stiction, the friction is more complex. The commercially produced accelerometers
and digital mirror devices are the devices with no direct contact friction. After using anti-stiction films, the
stiction is fully prevented, and even the friction is apparently decreased. However, friction still exists in
MEMS of direct contact moving parts. The wear resoluted from friction will decrease the reliability and lifetime
of the devices. To fabricate the films with anti-stiction and wear-resitsting ability are the key research projects

in high speed moving MEMS devices.

[Key words]  micro electro mechanical systems; stiction; friction; anti-stiction films; wear-resisting films

(cont. from p.35)

which may be optimized by the optical CAD. The need of unobscurating entrance pupil leads using off-axis re-
flecting system and tilted mirror system. The key problem in fabrication is to make high accuracy, large rela-
tive aperture, high-order, large asphericity/aspherical slope and section symmetric surfaces. The null method
is the principal way for testing aspheric surfaces up to now. The design of compensator for highorder, off-axis

aspheric mirrors is worth studying yet.

[Key words]  imaging optics; aspheric mirror; optical design; optical fabrication and testing
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