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Abstract

In this paper, a FRAM design style based on PMOS-gating cell structure is described. The memory cell consists of a
PMOS access transistor and a ferroelectric capacitor. Its plate is grounded. The proposed scheme employs three novel
operating methods: 1) Vpp precharged bitline, 2) negative-voltage wordline technique and 3) negative-pulse restore.
Because this configuration doesn’t need the on-pitch plate control circuitry, it is effective in realizing cost-effective chip
sizes. Implementation for a 25-V, 1-Mb FRAM prototype design in a 0.25-um, triple-well technology shows a chip size of
323 mmz, an access time of 48 ns and an active current of 11 mA. The cell efficiency is 6252 %. It has gained

approximately 20 % improvement in the cell array efficiency over the conventional plate-driven FRAM scheme.
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Table 1. Chip features of 1-Mb FRAM prototype.

Organization 128K-word x 8-bit

Supply Voltage 25V (23 - 27V)

Access/Cycle Time 48ns/80ns (@ 25V, 257)

Active Current 1lmA (@ 25V, 257C)

Self-Refresh Time 60ns per 2K cells

Technology 0.25-um/3-well/1-polycide/3-metal
Cell Size 1.02um * 1.89um = 1.93um’”
Cell Capacitor Size 042um * 1.29m = 054um’
Chip Size 1370um x 2360um = 3.23mm’
Cell Efficiency 62.52%
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