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Abstract

This paper is focused on the fabrication of reliable novel antifuse, which could operate at low
voltage along with the improvement in OFF and ON-state properties. The fabricated antifuse consists
of Al/BaTi20/SiO«/TiW-silicide structure. Through the systematic analyses for bottom metal and the
intermetallic insulator, material and electric properties were investigated. TiW-silicide as the bottom
electrode had smooth surface with average roughness of 11A at 10X10/1m2 and was being kept
as—deposited SiOz film stable. Amorphous BaTi2Os film as the another insulator was chosen because
of its low breakdown strength(2.5MV/cm). Breakdown voltage of antifuse is remarkably reduced by
using BaTi20s film, and leakage current of that maintained low level due to the SiO: film. Low
ON-resistance (462/mt)and low programming voltage(9.1V) can be obtained in theses antifuses with
220A double insulator layer and 19.6X10 %em? area, while keeping sufficient OFF-state reliability(less
than 1nA).
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Fig. 1. Schematic cross sections of antifuse

process flow.
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Fig. 2. Schematic diagram of RF sputter system.
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Fig. 3. XRD analysis for TiW-silicide depending

on 2-step annealing temperature.
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Surface analysis of TiW-silicide formed at
450C/750C annealing.
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Fig. b. (a) XPS analysis of Si 2p and (b) model
of Si bonds on TiW-silicide surface.
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Fig. 6. XPS analysis for (a) Si 2p and (b) O 1s
at SiOy/TiW-silicide interface.
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