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Abstract

Memristor, as a fundamental element of SRAM and DRAM memories, can effectively reduce startup
time and power consumption of the circuits. Non-volatility, high density of the final circuit, and
reduction of power delay product (PDP) are some of the significant facts of memristor circuits, which
has led to the suggestion of a memory cell including and four transistors and two memristors (4T2M) in
this paper. In order to simulate the proposed memory cell, the length of memristors has been selected
10 nm, and their on/off state resistors have been selected 250 Q and 10 KQ respectively. In addition,
the proposed memory cell MOS transistors are simulated by the 32 nm CMOS PTM model. Simulation
in the HSPICE software with 1V supply voltage and comparison with two conventional six-transistor
(6T) and two transistors-two memory (2T2M) cells show that the use of memristors has made the
proposed memory cell and 2T2M cell non-volatile. Moreover, the power consumption of the proposed
circuit has decreased by 99.8% and 57.2%, compared to the previous two circuits respectively, and the
power average delay product has also improved by 99.4% and 26.7%, respectively; however, the writing
delay of this cell and 2T2M cell increased by 400% and 218% compared to 6T cell, respectively.
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Figure (1): Proposed 4T-2M SRAM cell.
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Figure (2): Equivalent circuit of writing O in the proposed cell.
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Figure (3): Writing and storage operations in the proposed memory cell.
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Figure 5: Measurement of reading delay in the proposed memory cell.
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Figure (12): Comparison of write delay (and the effect of supply voltage on it) in the proposed cell and the two existing conventional cells.
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Table (2): Comparison of power consumption of three circuits at different supply voltages
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Figure (13): Effect of temperature on writing delay in the proposed cell and two conventional cells
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Table (3): Comparison of power, delay in writing and reading, as well as PDP of the proposed cell with previous tasks
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. Low voltage/ low power (LV/ LP)

. Threshold voltage (Vth)

. Leakage current

. Ferro-electronic random access memory (FeERAM)
. Magnetic random access memory (MRAM)

. Resistive random access memory (RRAM)

. Dynamic random access memory (DRAM)

. Static random access memory (SRAM)

. Volatile

10. Memory resistor (Memristor)

11. Power delay product (PDP)

12. Carbon nano-tube field effect transistor (CNTFET)
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