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Experimental Research of SEU and SEL in High Density SRAMs
With Sub-micron Feature Sizes
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Abstract: The aggressive downscaling of CMOS technology has resulted in that radia-
tion induced single event upset (SEU) reliability is getting worse and worse. Using the
HI-13 tandem accelerator in China Institute of Atomic Energy, heavy ion SEU and
single event latch-up (SEL) sensitivities for a variety of non-hardened high density static
random access memories (SRAMs) with sub-micron feature sizes were reported. The
results were compared with previously measured sensitivities for similar devices with
larger features. The problems associated with SEU become more sever as device dimen-
sions decrease. Multiple-bit upsets (MBU) for the HM62V16100LT15 in 0. 13 um
CMOS technology caused by a single ion were analyzed. The frequency and the distribu-
tion of MBU were given. MBU makes challenge for EDAC adopted by the system of
satellites.
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Fig. 1 Diagram of SEU test system for SRAM
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Table 2 SRAM devices and their characteristics
A IF3 FHIERSF/pm A At 5 41R &/ V
M5M5V1080DFP Renesas 0.25 IM(128K X 8) 3.3
R1LP0408CSP Renesas 0.25 AM(512K X 8) 5.0
RILV0408C Renesas 0.25 AM(512K X 8) 3.3
HM62V8100LT15 Renesas 0.18 8M(1 024K X 8) 3.3
HM62V16100L.T15 Renesas 0.13 16M(1 024K X 16) 3.3
EDIS8512 White Electronics Rif AM(512K X 8) 5
CY7C1021CV33 Cypress 0.15 IM(64K X 16 3.3
K6R4016C1C Samsung 0.35 AM(256K X 16) 5
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Table 3 SEU cross section of 16 M SRAM at different fluence rates

HEE/(em 2 s 1) Hit/em™? SRR 0—>1 1—0 107 % #1H1 / cm?
102 3.25 X101 149 072 74 908 74 164 2.73
327 1. 08X 10° 365 402 183 848 181 554 2.02
278 1.17X10° 447 136 225 398 221 738 2.28
£4 IMSRAM BHERAEEETUNENBEAE

Table 4 SEU cross section of 1M SRAM at different fluence rates

s HER/(em 2«57 10 93FRE/cm 2 EBIFEE 0—1 1—0 10 HH#E 3 0A1 / cm?
4-1# 832 1.29 101 39 62 7.47
4-2 & 4 922 1.58 143 57 86 8.63
4-3 & 5341 1.78 112 56 56 5.97
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Fig. 3 SEU cross section for SRAM
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Table 5 Multiple-bit upset frequencies and distributions
BT B 01 10 ik EIG}‘[:E/“_A
B B 14 2 fiL 3 i 4 ; 5% 6 fiL 7 AL 8 fiL
C 5110 2 600 2 510 3291 66.12 19.78 8.54 4. 07 1.19 0.21 0 0. 06
C 808 845 405 748 403 097 513 148 65.29  20.66 8.31 3.77 1. 26 0. 39 0.1 0.21
Al 1810 880 910 716 900 164 1 110 454 60.69 24.6 8.98 3.57 1.33 0.47 0.18 0.15
Cl 1903518 956 879 946 639 1152 455 59.57  25.17 9. 36 3.65 1.33 0. 49 0.21 0.2
Cu 1208 955 605 973 602 982 657 948 49.04  30.49 12.19 5.6 1.77 0.55 0.13 0.22
Cu 1098 114 550 116 547 998 603 523 49.78 30.34 11.89 5.44 1. 68 0.52 0.11 0.22
Cu 1677 009 841 949 835 060 886 078 46.84  30.65 13.23 6.25 2.02 0. 64 0.15 0.18
Au 797 221 397 730 399 491 441 542 50.27 30.23 11.78 5.32 1.55 0.53 0.08 0.22
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