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Thereshold-voltage Measurement of CMOS-compatible
Non-volatile Memory Element using FiCC and
Consideration on its Read-out Method

IPPEI TANAKAL®)  NAOYUKI Mivacawal Tomoyva KiIMURAL'P)  Takasur IMAGAWAZ:©)
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Abstract: This report proposes a new non-volatile memory element that can be fabricated with a stan-
dard CMOS process, and that can be programmed and erased without large supply current, as well as a
characteristics measurement circuit for it. In recent years, self-powered sensor chips using micro energy har-
vesting based on on-chip solar cells have been studied. For such sensor chips, however, non-volatile memory
is indispensable to retain the data during night time. We propose a new memory element that consists
of Fishbone-in-Cage Capacitor (FiCC) and an NMOS to realize the double-gate structure of flash memory
without using dedicated fabrication processes. We also developed a circuit for measuring the threshold volt-
age of the memory element to clarify the feasibility of using FN tunneling for programming and erasing
operations to reduce the supply current. We observed that threshold voltage shifts to 3.3V by applying 5V
programming voltage for 5 sec, and it remains for a day. We also noted that only a little degradation appears
after 1200 program-erase cycles. We also propose a read-out method using differential amplifier to compare
the threshold voltages of two complementary memory elements.
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