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Abstract

This paper shows the analysis results of the Total Ionizing Dose (TID) Effects on COTS Memories by MDS-1

(Tsubasa) satellite. Seven types of commercial devices are

installed and evaluated. The measurement result basically

consists with the prediction from the ground test data in all devices. But, in DRAMS, the change of the electrical

characteristic caused by TID effect surpasses the prediction. This result indicates that the criteria of the ground TID

evaluation test should be carefully determined. These results will be reflected in the establishment of guideline for the

ground test technique.
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Table 1: Evaluation samples installed in CSD

Parts number Device type Package type etc.

u PD4265800LE-A60 (DRAMI) 64Mbit DRAM SOIJ 32pin, CMOS 3.3V
HM5165805ATT-6 (DRAM2) 64Mbit DRAM TSOP2 32pin, CMOS 3.3V
w PD434008LE-25 (SRAM1) 4Mbit SRAM SOJ 32pin, CMOS 5.0V
TC554001FTL-85 (SRAM2) 4Mbit SRAM TSOP2 32pin, CMOS 5.0V
HNS58C1001FPI-15 (EEPROM) IMbit 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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Table 2: Ground irradiation test result

Irradiation [ After | Specout
Level [Gy] | irradiation |item in A
100 000
DRAMA1 200 000
450 000
100 000
DRAM2 200 000
450 OAA |ID
100 000
I 200 X XX
100 000
SRANe 200 XXX Is, AC
100 00
EEPROM 200 AAA Is, lIL
450 X X X Is, liL
Flash 100 AAA IH
200 X X X Is, lIH
Mehiey 450 X X X
100 000
i 300 AAA Is

O: Pass, A:DCI/AC testfail, x:Function test fail
(Three samples were tested at each irradiation level. )
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Figure 1: Layout of DUT boards in CSD, and dose monitoring result by DOS-S.

Table 3: TID evaluation result on orbit

Testsample | Total Dose* |Monitoring result Pfédiqtéd' :

i {6yl  |and Specoutitem |[result™
DRAM1-1 59.45| A Is (@ >0.6[Gy]) [0}
1-2 362.91| A Is (@ >53.2[Gy)) o)
DRAM2-1 66.65| A Is (@ >11.1[Gy]) )
2.2 60.25 | A Is (@ >53.3[Gy]) o)
SRAM1-1 43.24 O O
1-2 84.40 O O
SRAM2-1 50.24 O O
2-2 69.08 ®) O
EEPROM-1 74.09 O ®)
-2 65.08 (@) ®)]

Flash Mem. -1 57.92 O Qor A

-2 59.45 O Qor A
FPGA-1 52.56 (@) O
2 56.72 O ®)

*Integrated value from 2002/02 to 2003/09
**Prediction from the ground test data and DOS-S monitoring result.
Q: Pass, A:DC/AC characteristic fail, x: Function fail
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Figure 2: Monitoring data on orbit (BRAMI, Is)
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Figure 3: Monitoring data on orbit (DRAMZ, Is)
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