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An Optimal Scrubbing Scheme
for Auto Error Detection & Correction Logic
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Abstract: Radiation particles can introduce temporary errors in memory systems. To protect against these errors, so-called soft errors,
error detection and correcting codes are used. In addition, scrubbing is applied which is a fundamental technique to avoid the
accumulation of soft errors. This paper introduces an optimal scrubbing scheme, which is suitable for a system with auto error
detection and correction logic. An auto error detection and correction logic can correct soft errors without CPU’s writing operation.
The proposed scrubbing scheme leads to maximum reliability by considering both allowable scrubbing load and the periodic accesses

to memory by the tasks running in the system.
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Fig. 1. Error detection & correction logic.
,~ Error detection + — — — — —
EDAC |1 I\
CPU Memory
Logic |\ 1/
\MError correction: = — — — =

ul
=

OE A=

a9 2. A 5T o e 2 A 3=

Fig. 2. Auto error detection & correction logic.
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Table 1. System parameter assumption.

Task # Period [sec] # of Words
1 1 10°
2 5 10°
3 10 10°
4 © 10°
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Table 2. Case 1 in which the allowable scrubbing load is allocated to

the scrubbing for task 4.
Task# | Scrubbing period [sec] | Extra scrubbing period [sec]
1 1 0
2 5 0
3 10 0
4 2.5 2.5

¥ 3. Case 2: 7138 233 27} B2 2, 3,49 24
efol st & A

Table 3. Case 2 in which the allowable scrubbing load is evenly
distributed to the scrubbing for task 2, 3 and 4.

Task# | Scrubbing period [sec] | Extra scrubbing period [sec]
1 1 0
2 3 75
3 43 75
4 75 75

E 4 Case3: AbE 2 232 4k 48
Table 4. Case 3 in which the proposed optimal scrubbing scheme is

applied.
Task# | Scrubbing period [sec] | Extra scrubbing period [sec]
1 1 0
2 43 30.7
3 43 75
4 43 43
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Fig. 3. Graphs of reliability function.
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Table 5. MTTE.

Case 1 Case 2 Case 3
MTTF [day] 745 873 991
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