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Using MRED to Screen Multiple Node Charge Collection Mitigated SOI Layouts
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MRED SIMULATION

TABLE |I. MRED Simulation Results for Normally Incident lons, Minimum 0.0001 fC.

Single Multiple Single Multiple Single Multiple Single Multiple Single Multiple
Latch Type Node Node Node Node Node Node Node Node Node Node

Event Event Event Event Event Event Event Event Event Event

Count Count Count Count Count Count Count Count Count Count
Standard 159 N/A 174,013 N/A 174,111 N/A 175,505 N/A 175,437 N/A
DICE 403 7 444,209 22 446,906 29 445,760 23 446,328 18
Triple 1,233 0 1,352,175 0 1,259,216 0 1,355,856 0 1,358,271 0
Stacked
Stacked 737 0 888,719 0 891,480 0 891,156 1 891,545 0
DICE

TABLE Il. MRED Simulation Results for Isotopically Incident lons, Minimum 0.0001 fC.

Single Multiple Single Multiple Single Multiple Single Multiple Single Multiple
Latch Type Node Node Node Node Node Node Node Node Node Node

Event Event Event Event Event Event Event Event Event Event

Count Count Count Count Count Count Count Count Count Count
Standard 283 N/A 111,815 N/A 151.282 N/A 157,445 N/A 158,036 N/A
DICE 747 7 284,410 814 389,401 868 403,165 946 405,494 874
Triple 1,698 0 798,883 0 990,497 0 1,013,661 4 1,019,973 0
Stacked
Stacked 1,378 2 553,376 752,736 154 778,702 166 783,126 160
DICE
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MRED Simulation Parameters
* 100 Million Monte Carlo samples per data point.

 Multiple Node Event Count is 2 for DICE, 3 for Triple Stacked, and
4 for Stacked DICE and in specific node combinations.

DICE

o Simple circuit simulation of multiple node events reduces all but 1 event with
Cu and 2 events with Kr at normal incidence, but MRED shows potential SEUs.
Example MRED graphical result shown in Fig. 6.

Most multiple node events remained with isotropic incidence, which shows
limit of DICE reliability.
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. . Fig. 6. Example MRED simulation output showing multiple node charge
collection in DICE latch, 2 PMOSFETSs.

. . Triple Stacked

o Review of 4 isotropic Cu events show at least one transistors receives less
than 1 fC, which was limit for DICE upsets

o Multiple node events observed in lower left sets of transistors

Stacked DICE

o Layout shown to be vulnerable in isotropic case. Fig. 5 shows a couple paths
that traverse through 4 transistors.

o MRED shows need for improved layout.
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