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Radiation-Hard CMOS Integrated Circuit Design
with ELT (Enclosed Layout Transistor)
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Research and development of integrated circuits with radiation hardness are ongoing to apply to radiation-irradiated environments
such as in space and in systems using radiation beams. The ELT (Enclosed Layout Transistor) is superior in radiation hardness
compared to ordinary SLT (Stripe Layout Transistor), but its characteristic model is not provided in the standard integrated circuit
design kit. In this paper, the results of Co60y ray irradiation (TID: Total Ionizing Dose Effect) on the MOSFET’s using the 0.18-
um technology are describe firstly, and then a simple MOS transistor model for integrated circuit design using ELT, which has
radiation hardness. Specifically, an ELT DC characteristic model converted from SLT and a simple model considering the effects
of irradiation on the threshold value, minority carrier mobility, and leakage current are shown. In addition to estimating the effect
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up to 1-Grad irradiation, the concept of circuit design with ELT is also introduced.
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