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Automated optical inspection and electrical

measurement of industrially fabricated surface ion
traps
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In 1995, Zoller [1] suggested the realization of a quantum computer by means of using ions in a linear trap.
Since linear traps are only capable of storing a few tens of ions, the transition to 2D surface traps will be
essential for useful quantum computers. Hence, plentiful research was done already about micro-fabricated
2D surface traps in an industrial environment [2,3,4]. To pave the way to scalable quantum information
processors using ion traps, control over a high number of qubits will be needed. Therefore, complexity and
possible error sources are suspected to rise. We present two key concepts to improve on the quality of ion traps.
Both have been implemented successfully at the industrial fabrication facilities of Infineon-Technologies in
Villach.

In the process of automated optical inspection (AOI), a CCD camera images the entire wafer and creates a so
called golden sample as an average of all ion traps. Every chip exhibiting deviations to the golden sample in
range of a given resolution, is inked and discarded automatically.

In the final screening test, all ion traps are tested for electrical functionality. To that end, a dedicated probe-
card places probe needles on all bond pads in order to perform a Kelvin-contact and applies predefined currents
and voltages. Every electrode gets probed against each other with respect to its isolation- and connectivity
specifications.

This scheme of quality control helps to introduce a higher standard in the fabrication of ion traps, making
them more reliable and therefore facilitating experimental research.
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