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Outline

Non-Volatile Memory (NVM) types
Test Set-Ui : ‘

1 Induced Failures
Data ’
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Cell Threshold Voltage
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Test Set-up
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TeSt Conditi n
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Radiation Induced Failures

Description Signature

cked into unexpected er oops 10stly with power cycling.

Read errors during irradiation. Two errors per address i)
| ulti-level cells

Jnsuccessful removal of electrons Many passes prior to
or long elapsed erase time. successfully

Wrong data written to evices, | | Elapse | write time varies
no access to the entire block. - grossly from blocks to
blocks |

Errors ned in subsequent
post-irradiation verifications.
Initial data came back after

several weeks.
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SEF| (Erase mode - Intel)
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Read-upsets (Intel)

101 E l . 5

= Read 3
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Write upsets (Intel)

10_1§ T T 3
- Write .
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Stuck-read upsets (Intel)
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Write upsets ( OShiba) ‘
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Read upsets (Toshiba
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TID results (Intel read mode)
1800 — . l l

TID of Intel Multi-Level Flash
1600 [~ Flash Memory

Read-Only Mode 2,916 bit errors at
_ 1400 B 2,892 addresses

—

N

-

o
|

[33 bit errors at 11 addresses

302 bit errors at 276 addresses
1000

160 bit errors at 137 addresses

800 [~ [ser during the first post-8
krad(Si), reset power, read OK ®
600

400 .

Stand-by Current [uA]

0 5 10 15 20 25
Total Dose [krad(Si)]
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TID results (read/erase/write)

350 1 ] I [ | {
Failed to Read 24 bits at 6 addresses.
Failed to Erase.

300

Failed to Read 3 bits.

— Erase OK. Failed to Write 3 bits at 2 addresses
250

Failed to
200 | TID of Intel Multi Level Flash Erase

256 Mb Flash Memory
150 | Read/Erase/Write Mode

100

Stand-by Current [pA

6 8 10 12
Total Dose [krad(Si)]
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TID results (read/era-r:-e/wrlte)

I | % #

Stand-by Current [pA]

] ] L ]
Data flips from 1 to 0 and 1 to 0 during Read.
Failed to Erase (s/n T0161)
B Post 12 hours anneal at 3.3V, 25 deg C
Erase OK, 8 millions write errors
B Post 48 hours anneal at 3.3V, 25 deg C
Erase OK, many millions write errors
|_TID of Toshiba
1 Gbits Flash Memory
_ReadIErase/Wﬂte MOde Data changes fromOto 1
during Read Mode.
Failed to Erase
{s/n T1062 and T1063)

Post 12 hours anneal:
Erase OK, even status reg.
indicated otherwise.

Many millions write errors
Post 48 hours anneal:
Erase OK, Failed to Write

] |l 22
77

2 4 6 8

Total Dose [krad(Si)]

|
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Conclusions
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