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The application of small optical components is al-
ready widespread and will still increase. Objectives
for cameras in mobile devices, lenses for fiber coupling
and laser collimation, vision systems for automotive
applications are only some of the fields where small
or even micro optical elements or systems are used.

For the mass production of micro lenses, fabrica-
tion on wafer level is an obvious way to efficiency.
Despite the minute price of a single micro lens, test-
ing of each lens can make good economic sense be-
fore combining it with other more expensive modules
like lasers and detectors. Moreover, the results of the
measurements stored in a wafer map can be used for
pre-alignment in the later mounting process, for im-
provements of the fabrication process or for further
statistical evaluations.

The interferometric characterization of micro op-
tical elements has been investigated and improved at
the chair for optics over the last years [1]. Neverthe-
less, the Shack-Hartmann wave-front sensor SHSLab!
has become an useful supplementation for many ap-
plications. Here, we show the integration of SHSLab
based micro lens characterization into a mounting
system for micro components (Fig. 1). The prototype
was build by AMICRA? and OPTOCRAFT! within
the scope of a participation program for start-ups at
the LASER~exhibition (Munich) which was initiated
by BayernPhotonics3.

The automated lens characterization tool is based
on a typical transmission setup, i.e., the lens func-
tion is directly tested. Since SHSLab can retrieve the
full phase information by evaluating a single camera
frame, speed and stability are much higher compared
to phase shifting interferometry where at least three
frames are required. This is especially useful since the
surrounding system is not damped like typical opti-
cal laboratory systems. The high dynamic range of
the SHSLab is also advantageous in this type of ap-
plications because the information on the wave-front
can be used as a feedback signal for the alignment of
the lens under test. Compared to interferometry the
sensor can cope with higher tilt and defocus of the
wave-front caused by rough misalignements or poor
lenses under test. Additionally, the modulation
transfer function or the point spread function can be
directly derived from the measured data (see p. 47).
The measurement of the focal length or the distance
of the focal point to the vertex of the lens requires
only small modifications of the setup.

The collimated wave-front of a lens with a diam-
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eter of m is shown in figure . The remaining
spherical aberration of the lens can clearly be seen.
The measurement was made after automatically po-
sitioning the wafer about times. The time for
automatic positioning and measuring is less than one
second. For the direct measurement of the shape of
the surface of micro-lenses, it is also possible to use an
optical setup with perpendicular incidence. Here, the
radius of curvature can be determined by switching
to an additional measuring position, the so-called cats
eye position. This method is analogous to the method
used within the Twyman- reen-interferometer at the
chair for optics.

To summarize, this application shows how the
SHSLab sensor which is based on micro-lenses can en-
able fast and reliable methods for the the automated
metrology of micro-optics.
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