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Abstract

A soft error rate (SER) simulator for DRAM was developed. In comparison to the other SER
simulators using device simulator or Monte Carlo simulator, the proposed simulator substantially
reduced the CPU time using an analytical model for the alpha-particle-induced charge collection. By
analysing the soft error modes in DRAM, the bit-bar mode was identified as the main cause of soft
error. Using the new SER simulator, SER of 256M DRAM was investigated and it was found that

the storage capacitance had a 5fF margin.
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Fig. 1. Schematic showing the method of cal-
culating probability function P(Q) and SER
for the injection of single alpha-particle
injection.
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Table 1. Cell structure and bias voltages of

256M DRAM used for simulation.
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p-71% Ak -V
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GCs 0fF
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Fig. 2. (a) P(Q) vs. Q (b) SER vs. QC for 256M
DRAM (9,=0.001, t;=30ns, trc=60ns).
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Fig. 3. SER of 256M DRAM with typical bit-line
capacitance(Cp=180fF) ($,=0.001, t;=30ns, trc=
60ns).
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Fig. 4. SER of 256M DRAM with worst bit-line
capacitance(Cs=200fF) (2,=0.001, t=30ns, trc=
60ns).
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