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Abstract: Due to its well electrical, thermal and mechanical properties, carbon nanomaterial interconnect has become
a research hotspot. As devices feature sizes scale down into nano meter, single event transient (SET) becomes the most seri-
ous threat for the reliability of integrated circuits (ICs) with advanced process in the future, which should be highly con-
cerned. With CMOS technology scaling continuing and operating frequencies increasing, SET might bring noise into elec-
tronically unrelated multiple logic circuit paths due to increased crosstalk effects between interconnects, which can intensify
the SET susceptibility of nanometer CMOS circuits. Therefore, single event crosstalk (SEC) effects should be considered
carefully in the early design stages of circuits applied for space and ground radiation environments. As technology nodes
scaled down, the impact of crosstalk effects on the integrated circuits becomes more and more significant. Although many
works have been carried out on the crosstalk effect of carbon nanomaterial interconnects, the conclusions obtained cannot
well guide the analysis and research of the radiation effect of integrated circuits of carbon nanomaterial interconnects. For
single-walled carbon nanotube bundles (SWCNT), multi-walled carbon nanotube bundles (MWCNT), single-layer graphene
(SLGNR) and multilayer graphene (MGLNR) interconnects, a unified equivalent RLC model is studied. The equivalent cir-
cuit of single event crosstalk (SEC) is built. The SEC peak voltage and pulse width of four interconnects at 32 nm, 21 nm
and 14 nm technology nodes are compared and analyzed. The results show that, compared with the copper interconnect, the
SEC of the carbon nanomaterial interconnects is smaller, but has a greater attenuation effect on the transmission signal.
This results in a lower peak voltage and a larger pulse width of SEC. With the technology node scaling down from 32 nm
to 14 nm, the peak voltage of SEC tends to increase, and the pulse width of SEC changes insignificantly, except for SW-
CNT and MLGNR. The peak voltage of SEC in SWCNT interconnect is increased by 2.88 times and the pulse width is re-
duced by 1.56 times. The peak voltage of SEC in MLGNR is very low, and the pulse width is higher, and almost un-
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changed. Comprehensive signal attenuation and coupling degree, the performance of SWCNT and MLGNR is better. They

can effectively suppress the propagation and influence of crosstalk. Finally, using grey theory, the potential correlation be-

tween SEC and RLC parameters is analyzed. The results show that the coupling capacitance and distributed inductance of

interconnects will affect the peak voltage and pulse width to a large extent. Therefore, in the early stage of the circuit de-

sign, it is necessary to consider how to layout to reduce the coupling capacitance and inductance, thereby reducing crosstalk

noise. These results will provide technical supports and ideas for the optimal design and evaluation of carbon nano intercon-

nects applications in radiation dedicated circuits.
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