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Development of multi-state anti-fuse utilizing location of gate-oxide breakdown of M
OSFET
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Recently, a programmable read-only memory (OTP ROM) based on an anti-fuse using th
e gate-oxide of MOS transistor has been widely used for analog trimming, and a lager-capacity OTP ROM has
been required. Therefore, this proﬂect developed a multi-state anti-fuse utilizing the location of gate-ox
ide breakdown of MOS transistor, which enables a lager-capacity OTP ROM. In order to realize such multi-st
ate anti-fuse, the location of gate-oxide breakdown must be controllable. However, the method to control t
he location had not been revealed. In this project, the method to control the location was proposed and ve
rified with silicon measurements for the first time. Then, OTP ROM with the developed multi-state anti-fus
e was designed and fabricated in 0.18um CMOS process, and we confirmed that the area per bit of OTP ROM ca
n be reduced compared with the conventional work by using the multi-state anti-fuse.
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