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Abstract

As the device scaling proceeds, the operating voltage(VDD) of giga-bit DRAMs is expected to
be reduced to 1.5V or down, for improving the device reliability and reducing the power dissipation.
Therefore the low—voltage circuit design techniques are required to implement giga—bit DRAMSs. In
this work, state-of-art low-voltage DRAM circuit techniques are reviewed, and four kinds of
low-voltage circuit design techniques are newly proposed for giga-bit DRAMs. Measurement results
of test chips and SPICE simulation results are presented for the newly proposed circuit design
which
subthreshold leakage current, a two-phase VBB(Back-Bias Voltage) generator, a two-phase

techniques, include a hierarchical negative-voltage word-line driver with reduced

VPP(Boosted Voltage) generator and a bandgap reference voltage generator.
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Fig. 12. (a) Conventional VPP charge pump circuit
(b) Steady-state timing diagram.
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circuit.
CLK1 and CLK4 0 VDD
CLK2 and CLK3 VDD 0
N1 VDD VPP
N2 2VDD VDD
N3 VPP+VDD-Vm VPP-VIn
N4 VPP VPP+VDD
N5 2V¥DD vDD
N6 VDD 2VDD
N7 VDD VFPP+VDD
Vin Vin
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CLK

18] 13, PMOS E#A~EE A3} voltage doubler
Fig. 13. Voltage doubler using a PMOS transistor.
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