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Abstract

Seven kinds of COTS memories were installed in Commercial Semiconductor Devices (CSD) and their single

event effects were observed. Single Event Upset (SEU) and Mulii-Bit Upset (MBU) were observed in DRAMs and

SRAMS, and no Single Event Latchup (SEL) was observed in all memories. The results showed that most of SEU and

MBU was caused by protons in Van Allen belt, and that the number of MBU was considerably large to neglect. They

also showed that some of the on-orbit data were not consistent with the results obtained from the ground test. This

implies that the structure of recent memories have become too small to predict accurate SEU rate by present model.
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Table 1: Evaluation samples installed in CSD

Parts number Device type Package type etc.

1 PD4265800LE-A60 (DRAMT1) 64Mbit DRAM SOJ 32pin, CMOS 3.3V
HM5165805ATT-6 (DRAM?2) 64Mbit DRAM TSOP2 32pin, CMOS 3.3V
u PD434008LE-25 (SRAM1) 4Mbit SRAM SOJ 32pin, CMOS 5.0V
TC554001FTL-85 (SRAM2) 4Mbit SRAM TSOP2 32pin, CMOS 5.0V
HN58C1001FPI-15 (EEPROM) 1Mbit EEPROM SOP 32pin, CMOS 3.3V
TC58F401F-10 (Flash Memory) 4Mbit Flash Memory SOP 44pin, CMOS 3.3V
A14100A-RQ208C (FPGA) FPGA RQFP 208pin, CMOS 3.3V
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Figure 1: SEU position in orbit (DRAM]1)
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Figure 2: SEU and altitude (DRAM1)

T e ——avats : —— 1. 00E+09

Proton Fluence (particles/cm2/day)

——S/N#1
—=—S/N§2
—i—Proton (10.5-210. OMeV)
gk - - - 1. 00E+07
S T R e ires: :
2 3 45678 91011 1212345¢6789
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Table 2: Comparison of observation data and ground data

DRAM1
DRAM2
SRAM1
SRAM2

EEPROM
Flash Memory |
FPGA | C-mod.
S-mod. |

[upsets/device/day]

p: proton, HI: heavy ion
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Figure 5: Ratio of predicted SEU rate to observed SEU rate
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