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Amorphous Oxide Semiconductors (AOS)
» Emerging class of materials with low leakage
current & low deposition temperatures
=  Compatible with Monolithic 3D Integration—
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Fig. 5. Deviation of subthreshold swing for varying
gate lengths and channel types.
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We demonstrate a simulation-based
framework for modeling BTI-induced
iIncreases in access time in AOS-based
DRAM under realistic workloads
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« BTI: Key reliability concern in MOSFETs —IT0_AO3 TG Philip.esy 200 | Wordline voltage reductions are shown to
«  Symptom: Shift in threshold voltage (V1) over time 41 I1TO_AI203_TG_Philip: Ax = 1124441 | = 8 Target | . D
« Effects: Reduced current & hiaher access time ITO_AI203_DG_Philip: Ax = 1.847070 | —ITO_AI203_DG_Philip.csv be an effective method of m|t|gatmg

| J 3r : gg %.lrr:gztz 150 RESULT: Reduced BTl effects when combined with

Access Time
Increase

— reductions of Vg and V1 through
100~ _—

careful selection of MOSFET and gate
structures.

References

[1] J. Kwak, S. Deng, C. Zhang, G. Jeong, O. Phadke, S. G. Kirtania, J.
Lee, S. Datta, and S. Yu, “Machine learning-assisted compact modeling of
ac stress-induced bias temperature instability in top- and bottom-gate

w-doped ino channel semiconductor transistors,” IEEE Transactions on
Electron Devices, vol. 72, no. 8, pp. 4163—-4169, 2025

vdd V_ Wordline

)
i . uStorage
Node

V Wordline

SS Min 2

ITICRead 1: 123.90 %/V T

ssMin1 SSTargetl  SSTarget?2

—

I 1T1C Read 0: 49.04 %/V —

2TGC Write 0: 47.05 %/V

1) Pre-BTI Stress

N
-

Percent Increase in Access Time

0 0.1 0.2 0.3 0.4 0.5 0.6
Vov
Fig. 3. Increase in access time following 1000 seconds of simulated stress
at varying wordline voltages for each operation and topology. Average

-

logID

Fig. 2. Visualization of VIR characterization process.
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