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Sacrificd fuses are used in many gpplications where proprietary interna programming
of integrated circuitsisrequired. After programming, asacrificid fuseis intentiondly pulsed
with enough energy to effectively open the program path. The open path prevents subsequent
unauthorized interrogation of the interna program. This paper presents an evauation of the
physica properties of the pulsed fuse and the cheracteristics of the resulting agglomerated
region that is created during the pulse.

An integrated polysilicon fuse, Figure 1, is defined during the fabrication of the chosen
circuit to be protected. The fuse is atwo-layer structure comprised of a cobalt sdicide layer
deposited on a polyslicon layer with the dimensions of 2 microns long by 0.18 microns wide.
The entire fuse structure is deposited on an oxide film on aslicon substrate. The interconnect
scheme incorporates tungsten plugs between an auminum/copper layer and the underlying
cobdt/sdicide. Typicdly, after theinternd circuitry is programmed, an eectrica pulse of
controlled voltage and duration is gpplied to effectively open the fuse, thereby inhibiting later
interrogation of the circuit. Fuses that were exposed to various voltages and durations were
submitted for documentation of the resulting agglomerated regions.

After deprocessing the circuits to the oxide level above the fuses, a cross-section was
generated using focused ion beam (FIB) milling. Figure 2 shows atypica cross-section of a
pulsed fuse. Locdized disruption of the surrounding oxide layers was not detrimental to circuit
performance and there was no evidence of thermdly induced cracking. SEM and TEM
images showed tungsten dong the fuse plane. The effect of tungsten in the fuse region, and the
behavior of the CoS;, layer are evduated with therma imaging.
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FIGURE 1. Confoca image of two fuses, as indicated by arrows.
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FIGURE 2. FIB-generated cross-section showing the components of a pulsed fuse and related
interconnnecting region.
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