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Abstract—We propose a Fokker-Planck (FP) approach to
model the evolution of the polarization-state probability distribu-
tion under field-driven drift and thermal diffusion. The proposed
model provides a continuous formulation that unifies direct and
thermally activated switching within the same framework. We
demonstrate that our framework reproduces the temperature-
dependent two-phase switching behavior such as experimentally
measured A Prg-tpw characteristics from 10 K to 300 K. The
simulated distribution evolution reveals the impact of thermal
fluctuation on the switching pathway and long-time Kinetics,
demonstrating our framework to be an efficient and physically
interpretable tool for stochastic FE switching modeling.

Index Terms—FE switching, two phase dynamics, Fokker-
Planck approach, field-driven drift, thermal diffusion

I. INTRODUCTION

Ferroelectric (FE) switching in emerging non-volatile mem-
ories (NVMs) often exhibits a two-stage transient response
rather than a single time-constant deterministic transition [1].
As illustrated in Fig. 1(a), the polarization change A Ppg
consists of a fast short-pulse component followed by a slower
long-time evolution. This behavior can be understood from the
energy-landscape in Fig. 1(b), where the applied electrical field
induces a drift force toward the switched state, while thermal
fluctuations introduce stochastic diffusion across local barriers.
Therefore, a distribution-level dynamic model is required to
capture the combined effects of field-driven direct switching
and thermally activated stochastic switching. Fig. 2(a) shows
the pulse measurement scheme used to extract the write-pulse-
width-dependent polarization change, including reset/pre-write
initialization, a write pulse with varied amplitude and pulse
width tpw, and a subsequent negative-down read operation.
The measured A Ppg—tpw characteristics at room temperature
(RT, T'= 300 K) and cryogenic temperature (CT, 7' = 10 K)
are shown in Fig. 2(b) and Fig. 2(c), respectively, confirm the
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coexistence of fast direct switching and slow thermally acti-
vated switching [2]. The pronounced temperature dependence
of the long-time response further indicates that thermal-noise-
induced stochasticity plays an essential role in FE switching
dynamics. Although Monte Carlo (MC) simulations can repro-
duce stochastic switching transients, they require a number of
samples to accurately reconstruct the time evolution of the
switching-state distribution. The Fokker—Planck (FP) formal-
ism provides a more efficient alternative by directly solving
the probability-density evolution under deterministic drift and
stochastic diffusion. FP-based approaches have been success-
fully applied to stochastic modeling in other NVMs, includ-
ing voltage-controlled magnetic anisotropy (VCMA)-based
magnetic tunnel junctions (MTJs) for thermal-noise-induced
magnetization dynamics [3], as well as spin-transfer-torque
magnetoresistive random-access memory (STT-MRAM) and
resistive random-access memory (RRAM) devices for stochas-
tic write-process modeling [4].
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Fig. 1. (a) Illustration of the proposed dynamic two-phase FE switching

mechanism. (b) Energy landscape indicating electrical-field-induced drift and
thermal-noise-induced diffusion.
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Fig. 2. (a) Experimental measurement for extracting A Ppg, and APpg as
a function of pulse width tpw under different applied voltages at (b) RT
(T =300 K) and (c) CT (T" = 10 K).

In this work, we propose an FP framework to model
FE switching as the evolution of a polarization probability
distribution governed by field-driven drift and temperature-
dependent thermal diffusion. Our proposed approach provides
a unified description of the experimentally observed two-phase
switching behavior and its temperature dependence.

II. FOKKER-PLANCK MODELING FRAMEWORK

FE switching is modeled as the time evolution of a polar-
ization probability density function (PDF), p(P,t), in a field-
dependent FE energy landscape [5]-[7]. The FE free-energy
density is described by the Landau-Khalatnikov (LK) equation:

F(P,E) = %aPz + %5134 + é'yPG — EP,
where P is the FE polarization, F is the applied electric field,
and «, (3, and y are the Landau coefficients. The term —FE P
represents the electrical work from the applied field, which tilts
the double-well energy landscape and reduces the switching
barrier toward the field-driven polarization state.

The deterministic component of the switching dynamics is
obtained from the LK description of FE polarization relax-
ation [6], [7]. Accordingly, the field-driven drift velocity in
polarization space is written as:

10F(P,E)
n OP
where 7 is the viscosity-like relaxation coefficient. A diffusion

process is introduced in polarization space to model thermal
fluctuations. The resulting one-dimensional FP equation is:

6]
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Fig. 3. Flow chart of the proposed FP simulation framework.
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Fig. 4. Simulated static polarization probability density p(P) under different
diffusion strengths and applied voltages (a) without diffusion; (b) small
diffusion slightly broadens the distribution near each polarization state.
(c) Moderate and (d) large diffusion further broadens p(P) and increases
thermally-assisted transition.

The first term describes the drift of p(P,t) toward the field-
favored energy minimum, corresponding to direct field-driven
switching. The second term describes thermal-noise-induced
broadening of the polarization distribution, which enables a
finite probability for polarization states to cross the energy
barrier at longer pulse widths.

The temperature-dependent diffusion coefficient is defined
through the fluctuation—dissipation relation as

p(r) =L,

“
where kp is the Boltzmann constant and 7' is the tempera-
ture. Thus, increasing 7' enhances diffusion and strengthens
the thermally activated switching component. In contrast, at
reduced temperature, D(T) becomes smaller and the transient

Op(P, 1 B 92p(Pt
% =" ap [v(P, E)p(P,t)] + D(T)% (3) response is mainly governed by the deterministic drift term.
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Fig. 5. Model calibration and validation against measured polarization-

transient characteristics. (a),(b) Measured and simulated A Ppg—tpw char-
acteristics at RT (7" = 300 K) and CT (T" = 10 K), respectively. Symbols
denote experimental data, and solid lines denote FP simulation results. The
proposed model reproduces the two-phase FE switching behavior and its
temperature dependence.

During the transient evolution, the polarization PDF satisfies
the normalization condition

+o00
/ p(P.t)dP = 1 s)

—00

The average FE polarization is obtained from the first moment
of the distribution,

“+o00
Prg(t) = / p(P,t)PdP (6)
and the simulated polarization change is calculated as
APpg(t) = Pre(t) — Pre(0) (N

The overall simulation process is summarized in Fig. 3. The
LK model first determines the field-dependent drift term, while
the thermal diffusion coefficient is set by the temperature.
Given an initial polarization PDF after the reset/pre-write
condition, the FP equation is solved in the time domain to
update p(P,t) and calculate APpg. The role of diffusion is
further illustrated in Fig. 4(a)-(d). When D is small, p(P)
remains narrow and the switching dynamics is dominated by
field-driven drift. As D increases, the distribution spreads
over a wider polarization range, increasing the probability of
thermally-assisted barrier crossing. This drift—diffusion picture
explains the coexistence of short-time direct switching and
long-time thermally activated switching, as well as their strong
temperature dependence.
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Fig. 6. Simulated dynamic evolution of the polarization probability density
p(P) under a relatively low applied field for (a) small and (b) large
diffusion coefficients. A larger diffusion coefficient broadens the polarization
distribution and increases the probability of thermally assisted barrier crossing.
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Fig. 7. Simulated dynamic evolution of the polarization probability density
p(P) under a relatively high applied field for (a) small and (b) large diffusion
coefficients. The high field accelerates polarization switching through drift,
while diffusion still affects the transient distribution width and long-time
relaxation.

III. RESULTS AND DISCUSSION
A. Model Validation and Calibration

The proposed FP framework is calibrated and validated
against the measured polarization-transient characteristics over
a wide temperature range. As shown in Fig. 5(a)-(d), the
simulated APpg—tpw characteristics reproduce the experi-
mentally observed two-phase switching behavior from room
temperature to cryogenic temperature. In particular, the model
captures the rapid polarization change at short pulse widths,
the slow long-time switching tail, and the suppression of the
thermally activated component at reduced temperature. This
agreement confirms that the FP formulation provides a unified
description of both field-driven direct switching and thermally
assisted stochastic switching.

B. Dynamic Evolution of Polarization Distribution

The dynamic evolution of the simulated polarization distri-
bution further reveals the stochastic nature of FE switching.
Fig. 6(a) and (b) show the transient probability density p(P)
under a relatively low applied field. For a small diffusion
coefficient, the distribution remains narrow and only a limited
portion of the probability density transfers to the switched
polarization state. As the diffusion coefficient increases, ther-
mal fluctuation broadens p(P) and enhances the probability
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Fig. 8. FE energy landscape within temperature-dependent thermal fluctuation
at (a) high temperature with strong thermal fluctuation, and at (b) low
temperature with reduced thermal fluctuation.

TABLE 1
COMPARISON AMONG STATE-OF-THE-ART FE SWITCHING MODELS
FROM DIFFERENT PERSPECTIVES

Spec. Preisach TDGL NLS MC FP
ST SW No Yes No Yes Yes
LT SW No No Yes Yes Yes
Multi-domain Yes No Yes Yes Yes
Continuity Continuous N/A  Discrete Discrete Continuous

of barrier crossing, leading to a stronger long-time thermally
assisted switching component. Fig. 7 (a) and (b) show the
corresponding evolution under a higher applied field. In this
regime, the field-induced drift strongly tilts the FE energy
landscape and rapidly drives the polarization distribution
toward the final switched state. Therefore, the switching
transient is mainly accelerated by the applied field, while
diffusion still modulates the distribution width and the residual
long-time relaxation. These results indicate that the applied
field primarily controls the drift rate, whereas temperature-
dependent diffusion controls the stochastic broadening and
delayed barrier-crossing probability. The physical insight is
summarized in Fig. 8 (a) and (b). At high temperature, strong
thermal fluctuation broadens the polarization-state distribution
and assists polarization transition across the energy barrier. At
low temperature, the reduced diffusion suppresses thermally
assisted barrier crossing, making the switching dynamics more
drift dominated. Therefore, the interplay between field-driven
drift and thermal diffusion governs the dynamic distribution
evolution and gives rise to the experimentally observed two-
phase FE switching behavior.

C. Benchmark

Table I benchmarks the proposed FP framework against
representative FE switching models [8]-[12]. Compared to
other classical FE switching models, our proposed FP frame-
work directly evolves a continuous polarization probability
density and therefore simultaneously captures short-time direct
switching, long-time thermally activated switching, and multi-
domain distribution evolution.

IV. CONCLUSION

An FP framework was developed to model two-phase FE
switching dynamics through the time evolution of the PDF.

By combining field-driven drift and temperature-dependent
thermal diffusion, our model captures both short-time direct
switching and long-time thermally activated switching within a
unified formulation. We showed our framework can reproduce
experimentally measured polarization-transient characteristics
from 10 K to 300 K and reveals the role of thermal fluctuation
in delayed barrier crossing. Our FP-based approach provides a
continuous distribution-level description for deeper stochastic
FE switching analysis and physical understanding.

ACKNOWLEDGMENT

This work was supported in part by the Ministry of Ed-
ucation (Singapore) Academic Research Fund Tier 2 (MOE-
T2EP50123-0019), and in part by the National University of
Singapore through the Microelectronics Seed Grant (FY2024).

REFERENCES

[1]1 L. Jiao, Z. Zhou, Z. Zheng, X. Wang, J. Xie, D. Zhang, Q. Kong, G.
Liang, and X. Gong, “First observation of the temperature-dependent
two-phase switching of the HfOz-based ferroelectric polarization: New
insights and modeling of the switching dynamics,” in Proc. IEEE Int.
Electron Devices Meeting (IEDM), San Francisco, CA, USA, Dec. 2024,
pp. 1-4.

[2] L. Jiao, Z. Zhou, Z. Zheng, X. Wang, J. Xie, D. Zhang, Q. Kong, Y.
Feng, C. Sun, G. Liang, and X. Gong, “Temperature-dependent two-
phase switching of the HfOs-based ferroelectric polarization,” IEEE
Trans. Electron Devices, vol. 72, no. 5, pp. 2716-2724, May 2025.

[3] V. P. K. Miriyala, X. Fong, and G.-C. Liang, “Influence of size and
shape on the performance of VCMA-based MTIJs,” IEEE Trans. Electron
Devices, vol. 66, no. 2, pp. 944-949, Feb. 2019.

[4] D. Das and X. Fong, “A Fokker-Planck approach for modeling the
stochastic phenomena in magnetic and resistive random access memory
devices,” IEEE Trans. Electron Devices, vol. 68, no. 12, pp. 6124-6131,
Dec. 2021.

[5] W. Zhang, Y. Xie, J. Wang, and X. Fong, “3D Phase Field Simulation
and Variability Analysis of Polycrystalline Ferroelectric Memories,”
in Proc. 2024 IEEE Int. Conf. IC Design and Technology (ICICDT),
Singapore, Sep. 2024, pp. 1-4.

[6] A.K. Saha, P. Sharma, I. Dabo, S. Datta, and S. K. Gupta, “Ferroelectric
transistor model based on self-consistent solution of 2D Poisson’s, non-
equilibrium Green’s function and multi-domain Landau Khalatnikov
equations,” in Proc. IEEE Int. Electron Devices Meeting (IEDM), San
Francisco, CA, USA, Dec. 2017, pp. 13.5.1-13.5.4.

[71 W. Zhang, J. Wang, and X. Fong, “Polar-Axis Orientation Fluctuations
and the Impact on the Intrinsic Variability in Ferroelectric Capacitors,”
IEEE J. Explor. Solid-State Comput. Devices Circuits, vol. 11, no. 1, pp.
74-80, Jul. 2025.

[8] N. Gong, X. Sun, H. Jiang, K. S. Chang-Liao, Q. Xia, and T. P. Ma,
“Nucleation limited switching (NLS) model for HfO2-based metal—
ferroelectric—metal (MFM) capacitors: Switching kinetics and retention
characteristics,” Appl. Phys. Lett., vol. 112, no. 26, Art. no. 262903, Jun.
2018.

[9] A. T. Bartic, D. J. Wouters, H. E. Maes, J. T. Rickes, and R. M. Waser,

“Preisach model for the simulation of ferroelectric capacitors,” J. Appl.

Phys., vol. 89, no. 6, pp. 3420-3425, Mar. 2001.

Z. Zhou, L. Jiao, J. Zhou, Q. Kong, S. Luo, C. Sun, Z. Zheng, X.

Wang, D. Zhang, G. Liu, G.-C. Liang, and X. Gong, “Time-dependent

Landau—Ginzburg equation-based ferroelectric tunnel junction modeling

with dynamic response and multi-domain characteristics,” IEEE Electron

Device Lett., vol. 43, no. 1, pp. 158-161, Jan. 2022.

C. Alessandri, P. Pandey, A. Abusleme, and A. Seabaugh, “Monte

Carlo simulation of switching dynamics in polycrystalline ferroelectric

capacitors,” IEEE Trans. Electron Devices, vol. 66, no. 8, pp. 3527-

3534, Aug. 2019.

M. Thesberg, M. N. K. Alam, B. Truijen, B. Kaczer, P. J. Roussel, Z.

Stanojevié, O. Baumgartner, F. Schanovsky, M. Karner, and H. Kosina,

“On the modeling of polycrystalline ferroelectric thin films: Landau-

based models versus Monte Carlo-based models versus experiment,”

IEEE Trans. Electron Devices, vol. 69, no. 6, pp. 3105-3112, Jun. 2022.

[10]

[11]

[12]

358
-P-24 -



	Contents
	Foreword
	SISPAD 2026
	International Conference on Simulation of Semiconductor Processes and Devices
	Committees

	Sponsors
	Venue
	General information
	Kumamoto-Jo Hall
	The city of Kumamoto
	Conference language and time zone
	Climate
	Currency and payment
	Electricity

	Floor Map
	Schedule at a Glance
	Presentation of speakers
	Plenary Speakers
	PL-01 Nobuya Mori
	PL-02 Farzan Jazaeri, Jean-Michel Sallese
	PL-03 Xi-Wei Lin, Ti-Yung Lan, Kelly Morgan, Xiaopeng Xu, Soren Smidstrup, Julian Schneider

	Invited Speakers

	Program
	Session PL: Plenary
	Session 1: Memory Devices
	Session 2: Carrier Transport
	Session 3: Two-Dimensional Materials
	Session 4: Numerical Methods and Algorithms
	Session 5: Atomistic/Ab-initio Modeling
	Session 6: Process Simulation
	Session 7: Circuit Simulation and Compact Modeling
	Session 8: Quantum Devices
	Poster Session
	Session 9: Advanced CMOS Devices
	Session 10: Defects, Reliability and Variability
	Session 11: Artificial Intelligence and Machine Learning
	Session 12: Thermal Transport and Electro-Thermal Modeling

	List of Papers
	PL-01 Bridging Semiconductor Physics and Device Engineering: From Crystal Anisotropy to Efficient Quantum Transport
	PL-02 The EPFL Cryogenic MOSFET Model
	PL-03 From Atom to System: Multi-scale Thermal, Mechanical, and Reliability Modeling of Advanced Packages for AI (tentative)
	1-01 From Device Physics to Circuit Co-Design: Multi-Physics Modeling of Monolithic 3D CMOS-NEM Hybrid Circuits
	1-02 Simulation Study on Scaling Limits of Z-direction Pitch in 3D Flash Memories: Toward the Sub-40 nm Regime
	1-03 Vertical Channel-All-Around a-IGZO-FET Towards 2T1D eDRAM Design with Self-Boosted Storage-Node Voltage
	1-04 Compact Modeling of the Program Saturation Regime inCharge Trap Flash Memories
	1-05 Enabling 4F DRAM Junctionless Vertical Channel Transistors with Novel Oxygen Inserted Si Substrates - A TCAD Study
	2-01 Three-Dimensional Quantum Transport in Nanosheet FETs: Effects of Contacts, Geometry, and Multi-Stacks
	2-02 Alloy-scattering-limited Hole Mobility in SiGe:First-principles-based Multi-scale Approach
	2-03 Framework for Investigating Cryogenic Hole Mobility in Group-IV-Alloy Quantum Wells
	2-04 Two-Particle Monte Carlo for TCAD: FermionicTreatment of Electron-Electron Scattering
	2-05 Quantum Transport Simulation Considering Self-Energy for Surface Roughness in Nanosheet FETs
	3-01 Interface Modeling for TCAD Simulations of 2D Semiconductor Transistors
	3-02 Deterministic Full-Band Boltzmann Equation Solver for 2D Materials
	3-03 Engineering of n-type Metal-TMD Contacts via Ferroelectric Polarization: an Ab-initio Transport Study
	3-04 Full-Band Semi-Classical Monte Carlo Simulation of Layer Number-Dependent Hole Transport in W- and Mo-Based Transition Metal Dichalcogenides
	3-05 Strain-Dependent Electron Transport in Mono-, Bi-, and Trilayer MoS2 and WS2 Using Coupled First-Principles and Full-Band Semi-Classical Monte-Carlo Simulation
	4-01 Efficient Simulation of Gate Leakage Currents in Ultra-scaled Transistors from First Principles
	4-02 Efficient STEM-EBIC Simulation Using an Adjoint Drift-Diffusion Model
	4-03 Harmonic Balance Boltzmann Equation Solver for Gunn Domains
	4-04 Challenges of Drift-Diffusion Simulation for Device Characterization at 4.2 K
	4-05 A TCAD-Friendly Numerical Treatment of Bandtails in Cryogenic and Amorphous Oxide Semiconductors
	5-01 Atomistic Quantum Transport for the Angstrom Era
	5-02 SCDMk Wannierization from AO Basis Sets
	5-03 Atomistic Insights into NH3 Plasma-Induced Carbon Depletion and Nitrogen Incorporation in SiCOH Low-K Dielectrics
	5-04 First-Principles Electrostatic Embedding for Dielectric and Capacitance Analysis in Nonequilibrium 2D Devices
	5-05 Neural-Network-Based Effective-Mass Hamiltonians for Quantum Transport
	5-06 Thickness-Dependent Conductivity Scaling of B20-Type Chiral Topological Semimetals for Beyond-Cu Interconnect Applications
	5-07 DFT-NEGF Modeling of Surface Roughness Scattering in Ultra-Thin-Body Si Nanosheets
	6-01 Unified Lattice Kinetic Monte Carlo Model for Epitaxy, Etch and Reflow Processes for Advanced Semiconductor Device Architectures
	6-02 A First-Principles Study of F2 Selective Etching of Si/SiGe Stacks towards Sub-3 nm Node Transistor Manufacturing
	6-03 Geometry-Agnostic Feature-Scale PEALD Model
	6-04 GPU-Accelerated Feature-Scale Process Simulation of CFET Structures
	6-05 Surrogate-Assisted Calibration of a DRIE Process Model
	7-01 Compact Model of Intersubband Coulomb Scattering for FD-SOI Transistors Operating at Cryogenic Temperature
	7-02 A TCAD-SPICE Simulation Framework for Quantitative Evaluation of MOSFET Properties from SEM Transient Signals
	7-03 PrimeSim D2D: A Scalable, Machine Learning-assisted Data-Driven Modeling Framework for Fast DTCO
	8-01 Device-Consistent Simulation of Spin Exchange Interaction in Quantum Dots Using Green's-Function Method for Inhomogeneous Dielectric Environments
	8-02 Fast exchange energy simulation in Si spin qubitsfor point defect variability assessment
	8-03 Simulation of Two-qubit Gate Variability and Fidelity of Spin Qubits Built on Nanosheet Technology
	9-01 Efficient DC Simulation of Monolithic CFETs Using a Quasi-1D Approach
	9-02 Impact of 4F2 DRAM Access Transistor Design on Floating Body Effect and Retention
	9-03 Multiscale Modeling of Channel Surface Roughness: Impact on Front-End-of-Line And Circuit Performance for Advanced Logic Technology
	9-04 Impact of Thermal Expansion Mismatch-Induced NMOS Metal Gate Stress on MBCFET Performance
	9-05 Modeling of Soft Errors in CFET SRAM Using Machine Learning-Assisted Circuit Simulation
	9-06 Low-Temperature Behavior in Silicon Nanowire n-FETs Studied by Atomistic NEGF
	10-01 Multi-Scale Statistical Modeling of Random Telegraph Noise in Sub-Micrometer CIS
	10-02 Antisite Disorder in the Native Oxide Insulator beta-Bi2SeO5: A First-Principles Study
	10-04 Modeling the Memory Window Distribution in FeFETs Considering Grain Variability
	10-05 Modeling Counterclockwise Current Hysteresis in Oxide Thin-Film Transistors
	10-06 Disentangling Hysteresis in Emerging Transistors:Beyond Threshold Shifts to Area-Based Decomposition
	10-07 First-Principles Evaluation of p-type Conductivity in Zn-Doped Bismuth Oxyselenide (Bi2O2Se)
	11-01 Atomistic Modeling of Mg-Ion Implantation into GaN using an Efficient Machine-Learned Interatomic Potential
	11-02 k-space resolved surrogate models for efficientinverse design of optical metasurfaces
	11-03 Physics-Informed Neural Networks for Stable Drift-Diffusion Simulation and Inverse Parameter Extraction in 2D Semiconductors Devices
	11-04 A Deep Learning Framework for Fast, Unified Process and Device TCAD Simulation
	12-01 A Novel 2.5D Thermal Coupling Model for Device/Metal Reliability Applications
	12-02 Joule heating and thermal transport in 2D materials for device applications
	12-03 Monte Carlo Modeling of Phonon Drag Effects on Thermoelectric Transport in Silicon Nanostructures with doping modulation
	P-01 Monte Carlo Simulation of the Silicon-Channel Thickness Dependenceof Nanosheet Performance
	P-02 Multi-subband Monte Carlo Simulation of ScaledForksheet FETs
	P-03 Performance Analysis of Silicon GAA-NS-FETs
	P-04 Revealing New Leakage Paths in GAAFETs using Predictive First Principle Simulations
	P-05 Self-Heating and Radiation Hardness Studies of 3nm GAA-FET-Based SRAM with Different Substrate Isolation Techniques
	P-06 Circuit-to-Micromagnetics Analysis of Read Disturbance in Two-Terminal SOT-MRAM
	P-08 TCAD-Based Word Line Driver Optimization for NAND-type 3D Flash Memory Scaling
	P-09 Avalanche Breakdown in IGBT Corners with VLD Termination: Quantitative 3D TCAD Investigation
	P-10 Physics-Informed Compact Modeling of Leakage and Breakdown in GaN-on-Si Devices
	P-11 SOI PeDMOS RON-BV-IOFF tradeoff optimization through TCAD simulations
	P-12 Double-Gate LDMOS Transistors with Exceptional Figure-of-Merit Exceeding 700 kW/mm2
	P-13 Unified TCAD Simulation Framework for InGaAs/InP Single-Photon Avalanche Diodes
	P-14 Revisiting Random Dopant Fluctuation at CryogenicTemperature: the Effect of Incomplete Ionization
	P-15 Hot Carriers and Self-Heating Effects in FD-SOI Devices at Cryogenic Temperatures
	P-16 DFT Modeling of O2-Driven Fragmentation and Islanding from MoS2 Nanoworms
	P-17 Modeling and Simulation of Exciton Dynamics in Transition MetalDichalcogenides Heterostructures
	P-18 Analytical SOT MRAM Modeling : From Deterministic to Fokker-Planck based Stochastic Switching
	P-19 Quasi-Bound State Tunneling in GaN Devices using 2D NEGF with Supercell Mode-Space Method
	P-20 Semi-Classical Monte Carlo Simulation of Contact Geometry Effect on Source/Drain Junction Resistance in N-Type Si Fin and Nanosheet FETs
	P-21 Carrier Density Dependent Transport in Monolayer WS2
	P-22 Lattice-Based Quantum Phonon Transport in FD-SOI Transistors
	P-23 FE-NEGF for Cryogenic Thermal Management
	P-24 A Fokker-Planck Approach for Modeling Temperature-Dependent Two-Phase Switching Dynamics in Ferroelectrics
	P-25 Multi-Stage Etch Recipe Inverse Design: Bridging Expert Behavioral Cloning and Reinforcement Learning
	P-26 Layer-by-layer oxidation of HfSe2 and formation of clean van der Waals interfaces with 2D semiconductors: A first-principles molecular dynamics study
	P-27 Twisting in High Aspect Ratio Etching with Charging Effects as a Stochastic Mechanism
	P-28 Impact of Surface Charging on Feature Profile Evolution in 3D NAND Pillar Etching
	P-29 Pulsed Bias Etching of Silicon Pillar Arrays: Experiment and Surface-Memory Simulation of Loading Control
	P-30 Experiment-Based Modeling of Wafer-to-Wafer Bonding for 3D Integration
	P-32 Multi-Phase-Field Modeling of Thin-Film Silicidation
	P-33 SEMulator3D Linking Deposition Process to Electrical Metrics-Accelerated WAT Learning
	P-34 SPER-Driven Dislocation Nucleation and Uphill Diffusion Modeling for Advanced Semiconductor Processing
	P-35 Feature Charging During Cryogenic Plasma Etching
	P-36 A Covariance Matrix Adaptation Evolutionary Strategy Parameter Extractor for BSIM-CMG
	P-38 Comprehensive SPICE Compact Modeling of Split-Gate Embedded Flash Memory for Transient and Worst-Case Operation Failure Simulation
	P-39 SPICE Modeling Method of Reverse Recovery Based on TCAD Analysis
	P-40 First-principles calculation of free carrier absorption in 4H-SiC
	P-41 Low-temperature enhancement of quantum hybridization-induced negative differential resistance in a Pb-free 1D halide perovskite
	P-42 Multi-space density functional simulations of WSe2 p-n junctions
	P-43 Machine Learning Framework for the Inverse Design of Tight-Binding Parameters in Compound Semiconductors
	P-44 A Machine-Learning Accelerated Atom-to-Transistor Simulation Framework
	P-45 Physics-Enhanced LSTM Modeling of Electric Double-Layer Transistors
	P-46 Power-Performance Assessment of 48 nm Gate-Pitch CFETs Using Experimentally Calibrated Physics-Informed ANN Models
	P-47 AI-driven TCAD Surrogate Modeling and Multi-Objective Optimization for Accelerated Technology Development
	P-48 Accelerating Simulation of General Gate-All-Around Transistors via a Quasi-1D Model
	P-49 Machine Learning Accelerated Geometry Optimization under External Electric Fields


