Sensing Technology for Low-Voltage Operation FRAM
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Abstract

The important requirements for Smart Card LSI chips are low power consumption, nonvolatile
storage, and high-speed rewrite operation to reduce processing time. A Smart Card is an IC card
that contains a microcomputer, storage circuit, and RF circuit. The ferroelectric RAM (FRAM) has
been developed as a nonvolatile memory that satisfies the above requirements. An FRAM
embedded in an LSI must operate as a low-voltage peripheral logic IC. We have developed a new
FRAM sensing scheme that can read bit-line potentials close to the GND potential. Therefore,
unlike the conventional sensing scheme, in which the voltage applied to the cell is divided into a bit-
line potential and cell potential, the new sensing scheme can apply a power-supply voltage or its
equivalent to the cell capacitor. This scheme allows you to efficiently apply voltage to the cell
capacitor, even when the power-supply voltage is low. This paper describes a low-voltage operation
FRAM that employs the new sensing scheme.
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Fig.1-1T1C FRAM cell structure.
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Fig.2-Hysteresis loop.
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Fig.3-Bit-line GND sensing circuit (concept).
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Fig.4-Bit-line capacitance and signal amplitude comparison.
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Fig.5-Chip microphotograph.
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Fig.6-Measured access shmoo (@2 MHz, 2500).
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