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Abstract— In this study, we apply an acceleration method
based on a quasi-1D model to a three-tier stacked FET. The
channel and transistor directions are intentionally modified in
an unconventional manner. The proposed method is applied to
this modified structure to demonstrate its applicability. We
compared the I-V characteristics obtained from TCAD and the
initial solution calculated by the quasi-1D model for the
PMOSFET and the inverter. The initial solution already shows
excellent agreement with the TCAD results. The acceleration
model can be applied to such an unconventional structure
without any difficulty. It reduces simulation time by at least 5.7x
compared to the conventional bias-ramping method.

Keywords— technology computer-aided design (TCAD),
acceleration, quasi-1D model

1. INTRODUCTION

As technology nodes scale down to the nanometer regime
with 3D transistor architectures, Design—Technology Co-
Optimization (DTCO) has become increasingly critical [1]-
[4]. Traditional DTCO relies on silicon validation, which is
costly and time-consuming at early development stages [5].
TCAD simulations allow early-stage evaluation of device and
process variations without fabrication [6]-[9]. However,
increasing device complexity and process variability require
extensive simulations, leading to significant computational
burden.

To overcome the computational burden of extensive
TCAD simulations, machine-learning (ML)-based approaches
have been proposed, such as those based on convolutional
neural networks (CNNs) and graph neural networks (GNNs)
[10]-[15]. While these methods enable rapid prediction of
device characteristics, their accuracy is limited by the range
and quality of training data, making generalization to novel
device structures challenging. To address this limitation, a
quasi-1D model-based acceleration method was previously
proposed in [16], enabling calculation of electrical
characteristics at the target bias 7-39 times faster than
conventional TCAD simulations for a structure with 715k
mesh points.

In this work, the quasi-1D model is applied to a three-tier
stacked FET structure with unconventional transistor
orientations, demonstrating its applicability to highly irregular
device geometries. Compared with TCAD simulations, the
proposed approach accurately captures the electrical
characteristics of such structures within a few percent error,
confirming its robustness and extensibility beyond
conventional device designs.

II. METHODOLOGY
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Fig. 1. (a) Flowchart of the overall acceleration method. (b) Partitioned
semiconductor regions of the nanosheet FET, where distinct colors
denote domains categorized by doping concentration. (c) Each transistor
is reduced to a 1D line via dimension splitting, and physical parameters
are extracted at discrete points along the channel.

Simulations are performed using the acceleration method
proposed in [16] which combines the quasi-1D model with
region-wise structure analysis to enable efficient computation
of complex 3-D transistor structures. The overall flowchart of
the acceleration method is illustrated in Fig. 1(a).

First, region-wise structure analysis is conducted to handle
arbitrary geometries. For multi-stack devices, identifying each
individual transistor is crucial because the quasi-1D model
must be applied to MOSFET paths individually. As shown in
Fig. 1(b), the device is partitioned into adjacent geometric
elements that share the same material (e.g., Si, SiO», ...) and
doping polarity (n- or p-type), enabling the identification of
individual MOSFET paths. For example, in an n-type
nanosheet FET with two stacked channels, two NMOSFETSs
are identified, and the quasi-1D model is solved for each.

Subsequently, key physical parameters for the quasi-1D
model, such as insulator capacitance and channel perimeter,
are extracted along the channel direction for the identified
transistors (Fig. 1(c)). This extraction is performed using
generalized coordinates, ensuring consistent application of
the model regardless of the underlying device geometry or
coordinate system. Moreover, when multiple paths share
common source/drain (S/D) regions, an admittance matrix is
calculated to account for the S/D resistance. Test functions,
obtained by solving the Laplace equation, are then utilized to
reconstruct the initial guess for the S/D regions. The quasi-
1D model, solved at discrete points defined by generalized
coordinates, couples the 1-D continuity equation
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(b) Parameters Values
Contact Poly Pitch (CPP) 46nm
Gate length (Lg) 12nm
Spacer thickness (L) 9nm (Bot), 7nm (Mid), 5nm (Top)
Channel thickness (T,) 5nm
Channel width (W) 12nm
Gate oxide thickness (T,,,) 1nm
S/D doping 102°¢m3
Channel doping 10 cm3
Substrate doping 10%®cm3
Fig. 2. (a) Modified three-tier stacked FET structure with
unconventional transistor arrangement. (b) Device geometric

parameters for Fig. 2(a).

with a compact charge model [17]. This compact charge
model, derived from coupled Poisson and density-gradient
equations, is applicable to arbitrary channel geometries. The
resulting 1-D physical quantities, such as quasi-Fermi
potentials, are then projected onto the 3-D device structure.
The resulting projected quantities provide a robust initial
guess, enabling subsequent drift—diffusion simulations to be
performed directly at target bias conditions, ensuring both
numerical stability and computational efficiency.

III. DEVICE STRUCTURE

To demonstrate that the quasi-1D model is applicable to a
wide range of device structures, it is applied to a non-trivial,
three-tier stacked transistor structure. The conventional device
is intentionally modified, as shown in Fig. 2(a), to verify that
the proposed method remains valid even under
unconventionally transformed device geometries. The
modified structure consists of a bottom PMOSFET and middle
and top NMOSFETs. Each transistor in the respective tier
contains two channels. The structural transformation is
defined relative to the channel direction of each tier. The
bottom PMOSFET has its channel direction aligned with the
x-axis and the top NMOSFET with the y-axis. The middle
NMOSFET also has its channel direction aligned with the x-
axis, but it is rotated such that the channel width direction is
aligned with the z-axis. Throughout the re-orientation, the
primary design criterion is to maintain a straight channel
direction for each transistor to enable dimensional reduction
onto a 1-D line. This constraint ensures that the quasi-1D
model can be consistently applied even when the overall
device geometry is significantly transformed. Detailed
geometric parameters are summarized in Fig. 2(b).
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Fig. 3. Comparison of TCAD and quasi-1D results for physical
quantities in a PMOSFET: (a) quasi-Fermi potential, (b) average
electrostatic potential, (c) integrated carrier density, and (d) average
quantum potential.
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Fig. 4. Comparison of TCAD and quasi-1D results in a PMOSFET,
including linear and semi-log plots and their differences: (a) transfer
characteristics and (b) output characteristics.
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IV. RESULTS AND DISCUSSION

Within the three-tier structure, simulations are first
performed on the bottom PMOSFET. Fig. 3 compares quasi-
1D and TCAD results for the upper channel path of the two
PMOS channels. TCAD simulations are performed using our
in-house device simulator G-device [16], [18], [19] with the
Mujtaba [20] and Canali mobility models [21]. Four
representative quantities calculated by the quasi-1D model
are compared: quasi-Fermi potential (Fig. 3(a)), averaged
electrostatic potential (Fig. 3(b)), integrated carrier density
(Fig. 3(c)) and averaged quantum potential (Fig. 3(d)). All
four quantities show good agreement with TCAD results,
although small discrepancies are observed. Consistent with
the agreement observed in the internal physical quantities,
good agreement is also obtained in the -electrical
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Fig. 5. (a) Comparison of the total simulation time and the number of
Newton iterations for Iox calculation. (b) Convergence behavior for
different bias step sizes. Larger step sizes require more iterations for
convergence, and divergence occurs at a step size of 0.5.

characteristics (Fig. 4(a)) and output characteristics (Fig.
4(b)). In Fig. 4(a), the relative current difference at two drain
bias conditions ranges from 0.68% to 23.9%, with the larger
relative errors occurring when the drain current is close to
zero, where small absolute differences are amplified in terms
of relative error. In Fig. 4(b), the relative drain current
difference across the three gate bias conditions ranges from
4.79 % to 15.8%, excluding the Vp = 0V case where the
current is negligible and the corresponding relative error
becomes physically insignificant. These results confirm that
the quasi-1D model accurately reproduces the TCAD
electrical characteristics.

In Fig. 5(a), the computational time required to extract the
on-current from the I-V characteristics shown in Fig. 4 is
compared between conventional TCAD and the acceleration

method based on the quasi-1D model using a single CPU core.

In conventional TCAD simulations, the total computation
time shows dependence on the bias step size. Compared with
this conventional method, reductions of 5.7-24.3x in
computation time and 17.6-82.8x in Newton iterations are
achieved, depending on the step size. As shown in Fig. 5(a),
increasing the step size initially reduces both the total
simulation time and the number of iterations. However,
beyond a certain step size (> 0.25), the computation time
increases again despite the reduced number of ramping steps.
This behavior originates from the bias-ramping process
inherent to conventional TCAD simulations and constitutes a
dominant bottleneck in computational efficiency. Although a
larger step size enables the target bias to be reached with
fewer ramping steps, numerical convergence at specific bias
points becomes increasingly difficult. As a result, the
simulator adaptively reduces the step size and re-executes the
calculations to recover convergence, which leads to an
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Fig. 6. (a) Voltage transfer characteristics (VTC) and (b) -V

characteristics of the inverter based on the modified structure, where the
bottom two tiers operate as a PMOS/NMOS pair.

overall increase in the total simulation time. This
convergence behavior is illustrated in Fig. 5(b), where the
trend of the normalized error can be observed. When the step
size is set to a large value, such as 0.5, the ramping process
toward 0.35 V becomes non-convergent, and the normalized
error does not decrease below unity, instead showing a
divergent tendency. This behavior corresponds to the
increased iteration count and computation time observed in
Fig. 5(a). In contrast, in the proposed acceleration method,
the drift-diffusion model at the target bias is solved using an
initial guess obtained from the quasi-1D results, eliminating
the need for bias ramping. As a result, the computational time
remains nearly constant regardless of the target bias, while
avoiding additional iterations caused by ramping-induced
convergence issues in conventional TCAD.

Finally, the PMOSFET in the bottom tier and the middle-
tier NMOSFET are connected to form an inverter, and the
resulting voltage transfer characteristics (VTC) and -V
characteristics are evaluated. The quasi-1D results show
close agreement with TCAD, with relative deviations of
0.02-19.3% for the three VTC and 4.8-23.9% for the I-V
characteristics. In both cases, the larger relative deviations
occur only when the output voltage or current approaches
zero, where the corresponding absolute differences remain
negligible (Fig. 6).

V. CONCLUSION

The proposed acceleration method, based on a quasi-1D
model combined with region-wise structure analysis, has been
applied to a modified three-tier stacked transistor structure to
evaluate its performance. To further verify its applicability, the

- P-48 -



© JSAP

structure is intentionally altered in an unrealistic manner. The
method consistently provides accurate initial solutions in good
agreement with TCAD results. As a result, the overall
simulation efficiency is significantly improved, achieving a 5.7
to 24.3 times reduction in total simulation time and a 17.6 to
82.8 times reduction in Newton iterations. These results
demonstrate that the method can be effectively applied even to
irregular device structures, offering substantial computational
benefits for advanced 3-D device structures.

Beyond the device-level acceleration demonstrated here,
the quasi-1D model is expected to serve as an efficient engine
for evaluating electrical performance in larger-scale design
exploration. Such applications are the subject of future work.

ACKNOWLEDGMENT
This work was supported by K-CHIPS (Korea
Collaborative & High-tech Initiative for Prospective

Semiconductor Research) (RS-2026-25523338, 2410018350,
26085-45FC) funded by the Ministry of Trade, Industry &
Energy (MOTIE, Korea).

REFERENCES

A. Veloso, G. Eneman, A. De Keersgieter, D. Jang, H. Mertens, P.
Matagne, E. D. Litta, J. Ryckaert, and N. Horiguchi, “Nanosheet
FETs and their potential for enabling continued moore’s law
scaling,” in 2021 5th IEEE Electron Devices Technology &
Manufacturing Conference (EDTM). IEEE, 2021, pp. 1-3, doi:
10.1109/EDTM50988.2021.9420942.

A. Asenov, B. Cheng, X. Wang, A. R. Brown, C. Millar, C.
Alexander, S. M. Amoroso, J. B. Kuang, and S. R. Nassif,
“Variability aware simulation based design-technology
cooptimization (DTCO) flow in 14 nm FinFET/SRAM
cooptimization,” /IEEE Transactions on Electron Devices, vol. 62,
no. 6, pp. 1682-1690, 2014, doi: 10.1109/TED.2014.2363117.

V. Moroz, X.-W. Lin, P. Asenov, D. Sherlekar, M. Choi, L. Sponton,
L. Melvin, J. Lee, B. Cheng, A. Nannipieri, J. Huang, S. Jones,
“DTCO launches Moore’s law over the feature scaling wall,” in 2020
1EEF International Electron Devices Meeting (IEDM). IEEE, 2020,
pp. 41-1, doi: 10.1109/IEDM13553.2020.9372010.

M. Karner, G. Rzepa, C. Schleich, F. Schanovsky, C. Kernstock, H.-
W. Karner, O. Baumgartner, and Z. Stanojevic, “An efficient and
accurate DTCO Simulation framework for reliability and variability-
aware explorations of FInFETs, Nanosheets, and beyond,” in 2024
8th IEEE Electron Devices Technology & Manufacturing Conference
(EDTM). IEEE, 2024, pp. 1-3, doi:
10.1109/EDTM58488.2024.10511441.

A. Asenov, K. El Sayed, R. Borges, P. Asenov, C. Millar, and T. Ma,
“TCAD based Design-Technology Co-Optimisations in advanced
technology nodes,” in 2017 International Symposium on VLSI
Design, Automation and Test (VLSI-DAT). IEEE, 2017, pp. 1-2, doi:
10.1109/VLSI-DAT.2017.7939691.

H. Dixit, V. B. Naik, K. Yamane, T. Lee, J.-H. Kwon, B. Behin-
Aein, S. Soss, and W. J. Taylor, “TCAD Device Technology Co-
Optimization Workflow for Manufacturable MRAM Technology,” in
2020 IEEE International Electron Devices Meeting (IEDM). IEEE,
2020, pp. 13-5, doi: 10.1109/IEDM13553.2020.9371939.

G. Gaddemane, P. Schuddinck, K. Bhuwalka, G. Rzepa, G.
Mirabelli, A. Gupta, J. Bommels, P. Matagne, D. Yakimets, H. Wu,
L. Hou, G. Hellings, C. Liu, “Exploring GAA-Nanosheet, Forksheet
and GAA-Forksheet Architectures: a TCAD-DTCO Study at 90 nm
& 120 nm Cell Height,” IEEE Journal of the Electron Devices
Society, vol. 13, pp. 769-782, 2025, doi:
10.1109/JEDS.2024.3498092.

(1

(2]

(3]

(4]

(3]

(6]

(7]

446

(8]

9]

[10]

(]

[12]

[13]

[14]

[15]

(1e]

[17]

[18]

[19]

[20]

(21]

- P-48 -

J. Wu and C. Diaz, “Expanding role of predictive TCAD in advanced
technology development,” in 2013 International Conference on
Simulation of Semiconductor Processes and Devices (SISPAD).
IEEE, 2013, pp. 167-171, doi: 10.1109/SISPAD.2013.6650601.

L. Gerrer, A. R. Brown, C. Millar, R. Hussin, S. M. Amoroso, B.
Cheng, D. Reid, C. Alexander, D. Fried, M. Hargrov, K. Greiner, A.
Asenov, “Accurate simulation of transistor-level variability for the
purposes of TCAD-based device-technology cooptimization,” /JEEE
Transactions on Electron Devices, vol. 62, no. 6, pp. 1739-1745,
2015, doi: 10.1109/TED.2015.2402440.

S.-C. Han, J. Choi, and S.-M. Hong, “Electrostatic potential profile
generator for two-dimensional semiconductor devices,” in 2020
International Conference on Simulation of Semiconductor Processes
and Devices (SISPAD). IEEE, 2020, pp. 297-300, doi:
10.23919/SISPAD49475.2020.924166.

S.-C. Han, J. Choi, and S.-M. Hong, “Acceleration of semiconductor
device simulation with approximate solutions predicted by trained
neural networks,” IEEE Transactions on Electron Devices, vol. 68,
no. 11, pp.5483-5489, 2021, doi: 10.1109/TED.2021.3075192.

S.-C. Han, J. Choi, and S.-M. Hong, “Acceleration of three-
dimensional device simulation with the 3D convolutional neural
network,” in 2021 International Conference on Simulation of
Semiconductor Processes and Devices (SISPAD). IEEE, 2021, pp.
52-55, doi: 10.1109/SISPAD54002.2021.9592540.

W. Jang, S. Myung, J. M. Choe, Y.-G. Kim, and D. S. Kim, “TCAD
Device Simulation With Graph Neural Network,” IEEE Electron
Device Letters, vol. 44, no. 8, pp. 1368-1371, 2023, doi:
10.1109/LED.2023.3290930.

S. Myung, W. Jang, S. Jin, J. M. Choe, C. Jeong, and D. S. Kim,
"Restructuring TCAD System: teaching traditional TCAD new
tricks." 2021 IEEE International Electron Devices Meeting (IEDM).
IEEE, 2021, doi:10.1109/IEDM19574.2021.9720616.

S. Thomann, R. Novkin, J. Li, Y. Hu, J. Xiong, and H. Amrouch,
"ML-TCAD: Accelerating FeFET reliability analysis using machine
learning." IEEE Transactions on Electron Devices, vol. 71, no. 1, pp.
213-222,2024, doi:10.1109/TED.2023.3336305.

K.-W. Lee, I. K. Kim, S.-W. Jung, M.-S. Jang, and S.-M. Hong,
“Combining quasi-one-dimensional modeling with region-wise
structure analysis for rapid technology computer-aided design
simulations of gate-all-around MOSFETSs,” Communications
Engineering, vol. 4, no. 1, Art. No. 165, 2025, doi: 10.1038/s44172-
025-00509-z.

K.-W. Lee and S.-M. Hong, “Derivation of a universal charge model
for multigate MOS structures with arbitrary cross sections, ” IEEE
Transactions on Electron Devices, vol. 69, no. 6, pp. 3014-3021,
2022, doi: 10.1109/TED.2022.3164862.

I. K. Kim, S.-C. Han, G. Park, G.-T. Jang, and S.-M. Hong, “Effect
of si separator in Forksheet FETs on device characteristics
investigated by using in-house TCAD process emulator and device
simulator,” in 2023 International Conference on Simulation of
Semiconductor Processes and Devices (SISPAD). IEEE, 2023, pp.
225-228, doi: 10.23919/SISPAD57422.2023.10319489.

S.-W. Jung, I. K. Kim, and S.-M. Hong, “Enhanced Writability of
4P4N CFET SRAM Cell With Transmission Gates,” IEEE
Transactions on Electron Devices, vol. 72, no. 6, pp. 2949-2955,
2025, doi: 10.1109/TED.2025.3560269.

S. A. Mujtaba, Advanced mobility models for design and simulation
of deep submicrometer MOSFETs. Stanford University, 1996.
Available: https://www.proquest.com/dissertations-theses/advanced-
mobility-models-design-simulation-deep/docview/304264388/se-2.

C. Canali, G. Majni, R. Minder, and G. Ottaviani, “Electron and hole
drift velocity measurements in silicon and their empirical relation to
electric field and temperature,” IEEE Transactions on Electron
Devices, vol. 22, no. 11, pp. 1045-1047, 1975, doi: 10.1109/T-
ED.1975.18267.



	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


