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Parameter Value Parameter Value

Write ‘0’ Time (ps) 69.07 Static Power — Write ‘0’ (pw) 13.29

Write ‘1’ Time (ps) 212.8 Static Power — Write ‘1’ (pw) 19.18

Read ‘0’ Time (ps) 85.89 Static Power — Read ‘0’ (pw) 13.65

Read ‘1’ Time (ps) 248.1 Static Power — Read ‘1’ (pw) 13.65

Dynamic Power — Write ‘0’ (uw) 2.238 SNM — Write (v) 0.611

Dynamic Power — Write ‘1’ (uw) 5.686 SNM — Read (v) 0.568

Dynamic Power — Read ‘0’ (uw) 0.661 SNM — Hold (v) 0.470
Dynamic Power — Read ‘1’ (uw) 0.336

Parameter 6T SRAM oy eent 7T SRAM aprovement

Write ‘0” Time (ps) 85.23 6% 68.97 0%
Write ‘1° Time (ps) 239.2 1.7% 209.8 -1.4%

Read ‘0’ Time (ps) 415.1 -1.3% 86.02 1.3%

Read ‘1° Time (ps) 415.1 -1.3% 250.4 1%
Dynamic Power — Write ‘0’ (uw) 3.944 11.8% 2.850 27.3%

Dynamic Power — Write ‘1” (uw) 3944 11.8% 5.730 1%
Dynamic Power — Read ‘0 (uw) 6.695 6.1% 1.463 121%
Dynamic Power — Read ‘1’ (uw) 6.695 6.1% 1.146 241%
Static Power — Write ‘0’ (pw) 9.183 -31% 9.18 -31%
Static Power — Write ‘1° (pw) 9.183 -31% 4.46 -76%
Static Power — Read ‘0’ (pw) 9.551 -30% 9.55 -30%
Static Power — Read ‘1’ (pw) 9.551 -30% 9.55 -30%

SNM — Write (v) 0.725 0% 0.611 0%

SNM — Read (v) 0.568 0% 0.568 0%

SNM — Hold (v) 0.448 0% 0.470 0%
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Design and Analysis of 2 Memristor-Based Nonvolatile SRAM
Cells
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Abstract: In microelectronic applications, the enhancement and scaling to the nanometer technology has
caused the SRAM memories to be used as one of the basic and essential components in wireless
communications in high performance server processors, multimedia applications and Systems
On-Chip (SoC). In the recent years, different SRAM cells have been designed and the 6 T-SRAM structure is
the most commonly used. However, the supply voltage variations and disconnection may eliminate the stored
data. The Memristor is invented as one of the mostly used nano-devices, it can solve the problem due to the
fast switching speed, high endurance and data retention, low power consumption, high integration density and
CMOS compatibility. In this thesis, two novels high-performance non-volatile SRAM cell using the CMOS-
Memristor technique for SRAM memory array are proposed. In the first design, SRAM has eight MOSFETS
and two Memiristors (8T2M-SRAM) and in the second design, SRAM has nine MOSFETSs and two Memristors
(9T2M-SRAM). The proposed SRAM cells are designed using 0.18um CMOS TSMC Technology at 1.8v
supply voltage. The design strategy is to reduce the power consumption, improve the Static Noise Margin
(SNM) in the design of the non-volatile SRAM cell over the previous cell. The results show, write '0" and write
'1' dynamic power consumption the 8T2MSRAM cell has a 10% improvement over the 6T-SRAM. Also, there
is a 54% improvement in the dynamic power consumption the 9T2M-SRAM cell in the read '0' mode and a
71% improvement in the read '1' mode. It is worth noting that the simulations are performed in HSPICE.

Keywords: 8T2M-SRAM, 9T2M-SRAM, Memristor, Non-Volatile, Low-Power, Stable, High-Speed.
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