Atom Probe: Opportunities for CMOS Characterization

T.J. Prosa’, I. Martin', Y. Chen’, K.P Rice’, D.A Reinhard’,
8 CAMECA 7, P. Parikh2, M. DiBattista® & D.J. Larson’ AMETEK'

1. CAMECA Instruments Inc., 5500 Nobel Drive, Madison, WI 53711, USA MATERIALS ANALYSIS DIVISION
2. Department of NanoEngineering, UCSD, 9500 Gilman Drive, La Jolla, CA 92093, USA
3. Verioscale, Inc., 1782 La Costa Meadows Drive #103, San Marcos, CA 92078, USA

SCIENCE & METROLOGY SOLUTIONS

w The functional properties of complementary metal oxide semiconductor field-effect transistors (CMOSFETs) depend on structure, elemental distribution,
and interface roughness among other factors, at the nanometer or even the sub-nanometer scale. The distribution of just a few individual atoms, near the gate in a fin-shaped FET
(finFET) or adjacent to a strained layer, often determines the performance of individual devices. As such, optimal metrology methods are needed to routinely measure these features
iIn 3D near, or even at, the atomic scale [1]. This poster discusses the opportunities for atom probe tomography (APT) to contribute to understanding the construction of these
technologies by looking at both test structures and real devices. We find that when the tungsten in the high-x metal gate (HKMG) structure and some of the SiO, insulating regions
are removed, significantly higher analysis yield and less distortion in the reconstruction can result.
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mass spectrum extracted for further chemical analysis

* Arsenic was not detected inside the SiGe region, but 0.2 at.% of B
was found
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m M The presence of many disparate material layers within real device
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