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Small-Sized One-Time Programmable Memory Using Band-to-Band Tunneling in CMOS Transistors
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One-time programmable (OTP) memories based on complementary metal-oxide semiconductor (CMOS) transistors have been used as low-cost
nonvolatile embedded memories for logic products because no special manufacturing processes are required. However, conventional OTP memories
require additional selectors for random-access programming, resulting in an increase in chip area.

With this as a background, Toshiba has developed a new type of OTP memory by applying a unique programming scheme using the band-to-band
tunneling phenomenon. This memory makes it possible to design simple memory circuits without additional selectors, and is expected to be applied to
logic products as a high-capacity embedded memory with a small area.
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Formation of conductive path in OTP memories
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Principle of one-time programming using band-to-band tunneling
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Changes in transistor characteristics caused by programming
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Characteristics of PN junctions in programmed memory
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Correlation between programming voltage and speed
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Array structures of OTP memories
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