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Improved On/Off Ratio Via Encapsulating Layer

AIR FORCE RESEARCH LABORATORY

12
(@) 10 50 m ALy 725¢0 2aN / 4 nm AIO,
1011 -
g
)
810 1 — IRs
&J B
10 __/’____,/""
1[]? T T F 5

Current (A)

10 10 10° 10 10

20 nm AIScN with 4nm Al/O,

Time: (s)

20 nm Alg 725€0 28N [ 5 nm AIO,

=10 -5 0 5 10

Voltage (V)

E 1007 Simulation
3 50
§ o UL 17
"ﬁ £ |
. — OnmiL
% =501 — nm IL
— 2rm L
E ~100- —
=20 0 20
Vs (V)
10 f
| 32 States
10°F =
g_, ,m-? ~1175
=
@
§ | ——
— |
"”]_g .ﬁ.
20 nm Afu_?zSCg_QENf 5nm ,-‘-'IJ'D_,
-10 . i "
10 ¢ 100 200 300
Time (s)

Kim K. et al. ACS Nano 2024, 18, 24, 15925-15934

000332

Distribution A: Approved for public release, distribution unlimited. AFRL-2025-1471 15



\\/) A 2025 Joint HITEC/CICMT/APPE Conferences | Albuguerque, New Mexico | April 14-17, 2025

AFRL

On-Sate Current Loss: Impending Breakdown Indicator?
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Not Just Wakeup (Though That Hides It)
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Current Loss Only at High Temperature
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Temperature and Time Dependence
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Conduction Mechanisms (Poole Frenkel and Field Assisted Thermionic
Emission)
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(Reverse?) Field and Temperature Assisted lon Migration

Not:

* Piezoelectric Stress (should affect Ec)

* Domain Depinning (should increase current)

* Grain Boundary Conduction (should increase leakage)
* Charge trapping/detrapping (should be reversable)

5 4

i R, o o By @ G 5 o e B ope R E F B

. : # " .
Oxidation 24 v =) e
e el _-"'-.-i' F e .! . f
Region 11-: i it e a ] ae®)
: 5 " # ’_"' o'W

Cyceling Driven
Oxygen Infiltration

“ (iii) S3 @ Edgé¢

Wang, R. et al. IEEE Electron Device Lett. 46, 381—
384 (2025).
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Conclusions
* AIScN NVM demonstrated at 700 °C
(1000 °C at UPenn)
» SiC Integration successfully 07
demonstrated o
« On/Off Performance Enhanced with < w0
Encapsulating Layer
» Consistent fabrication with lateral o)
gaps of 50nm
Future Work: w0 e e
* Breakdown and transitory
mechanisms

« Continue investigating lateral limits

» Optimize performance via fabrication

« Miniaturization of crossbar array (fab
and connectivity)
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