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MOS transistor probe for surface electric properties
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Abstract

We fabricate and evaluate the metal-oxide-semiconductor (MOS) transistor probe with the focused-ion-
beam (FIB) for surface electric properties. The probes are designed with the rectangular and V-shaped
structures, and their dimensions are determined considering the contact mode operation. The conductive nano
tip is grown with FIB system, and deposition condition is controlled for the sharp tip. The fabricated device is
applied to the various test patterns like the metal lines and PZT poling regions, and the results show the well

defined measurement patterns.
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Fig. 1 Principle of MOS transistor probe
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Fig. 2 Schematic view of MOS transistor probe:
(a) rectangular and (b) V-shaped probe
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Fig. 3 Spring constant graph of V-shaped cantilever
about various lengths and angles
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Fig. 4 Fabrication processes of MOS transistor probe
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(a) Rectangular cantilever (b) V-shaped cantilever
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(c) FIB nano t|p

(d) Enlarged view of tip
Fig. 5 Photos of fabricated MOS transistor probe
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Fig. 6 Characteristics of MOS transistor probe
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(a) Metal pattern

(b) Measurement result

Fig. 7 Measurement result of 4pm-wide metal pattern
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Fig. 8 Measurement results of PZT poling patterns:
(a) topographical and (b) electrical measurement
results
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