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Influence of Parasitic Resistances and Transistor Asymmetries
on Read Operation of High-Resistor SRAM Cells
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Abstract

By utilizing the technique to monitor the DC cell node voltages through circuit simulation, degradation of the
static read operating margin in high load-resistor SRAM cell was examined, which is caused by parasitic
resistances and fransistor asymmetries in this cell structure. By selectively adding the parasitic resistances to an
ideal cell. the influence of each parasitic resistance on the operating margin was examined, and then the cases
with parasitic resistances in pairs were also examined. By selectively changing the channel width of cell
transistors to generate cell asymmetry, the influence of cell asymmetry on the operating margin was also
examined. Analyses on the operating margins were performed by comparing the supply voltage values at which
two cell node voltages merge to a single value and the differences of cell node voltages at VDD =5V in the
simulated node voltage characteristics. By determining the parasitic resistances and the transistor asymmetries
which give the most serious effect on the static read-operation of SRAM cell from this analysis based on circuit
simulation, a criteria was provided. which can be referred in the design of new SRAM cell structures. Keyword:
SRAM. Asymmetry, Cell ratio, Read operation. Noise margin
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Fig. 1. Circuit diagram of a 4-transistor SRAM

cell including parasitic resistances.
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Table 1.

1.
Operating margin of cells with a 5002

parasitic resistor.

a28 7|4 Vail V) 4V(V)
R1 2.95 2.065
R2 245 1.893
R3 2.70 1.663
R4 2.55 2.060
R5 2.55 2.060
R6 2.55 2.066
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Table 2. Operating margin of cells with 5002

parasitic resistors in pairs.

o

¥ 2

azd 71AAT Vil V) 4V(V)
R1, RI' 2.55 ' 2.065
R2, R2 245 1.890
R3, R3 2.70 1.689
R4, R4 2.35 2.263
R5, RS 2.35 2.263
R6, R6' 245 2.069
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Table 3. Operating margin of cells with transistor

asymmetry.
EdX2H Vmin(V)  4V{V)
(a) Pass-Pull(cross) 2.85 1.540
(b) Pull 2.65 1712
(c) Pass 2.70 2.010
{d) Pass-Pull 2.60 2.061
Pass(pair) 225 2.293
Pull{pair) 2.80 1.806
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Fig. 3. DC Node Voltage Characteristics with Reverse
Vop Sweep when R2 and the transistor

agl 3.

asymmetry of case (a) in table 3 were
added.
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