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Abstract—Bandtails, being spectrums of bound carrier states
with energies exponentially-decaying into the bandgap, play a
crucial role in transport both in cryogenic silicon (i.e. quantum
computing and cryo-electronics), and in increasingly technolog-
ically important amorphous semiconductor oxides such as In-
Ga-Zn-O (IGZO). Thus, a numerically accurate treatment of
bandtails is a must. It is known that the relevant math can be
expressed exactly through the use of “hypergeometric functions”
and previous work has focused on how these functions can be
approximated for compact model implementation. However, no
work has considered the TCAD perspective on the relevant cal-
culations where direct computation of hypergeometric functions,
even using pre-existing numerical libraries such as BOOST, is
both inaccurate and inefficient for the parameter regime relevant
to bandtails. Here we present a TCAD-friendly numerical scheme
for the evaluation of bandtails that exploits a novel reformulation
of the relevant math into a series of parameter regimes where
for each a customized optimal scheme has been developed.
This approach avoids the direct use of the slow and inaccurate
hypergeometric functions entirely and also has an immediate
benefit of yielding the values of derivatives without additional
effort.

Index Terms—bandtails, quantum computing, cryogenic elec-
tronics, IGZO, TCAD, numeric computation, hypergeometric
functions

I. INTRODUCTION

Bandtails – which naturally arise in semiconductor systems
in the presence of disorder, imperfections and impurity – are
especially important in cryogenic systems, like those found
in quantum computing, and in amorphous materials like In-
Ga-Zn-O (IGZO). The contribution to the carrier density by
bandtail carriers is given by the expression obtained by multi-
plying the exponentially decaying density-of-states (DOS) and
the Fermi-Dirac occupancy function:

nb = NbkBT0

∫︂ Eb

−∞

exp
(︂
E−E0

kBT0

)︂

1 + exp
(︂
E−EF

kBT

)︂dE (1)

where Nb is a DOS constant, E0 is the bandtail energy cutoff
(for the case of multiple band-tails where not all band tails
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start at the band-edge Eb), kB is the Boltzmann constant, T
the temperature and T0 is the temperature scale of the bandtail.
The key difference between the case of silicon (T0 = 50 K) and
IGZO (T0 = 770 K) is the value of T/T0 at room temperature.

The integral present in (1) (neglecting the prefactors for
simplicity) has the closed-form analytical solution [1], [2]:

2F1(1, b, 1 + b;−|z|), z = exp

(︃
Eb − EF
kBT

)︃
, b =

T

T0
(2)

where 2F1 is the well-established hypergeometric function.
Prima facie this expression would seem to be the end of
the story and, though hypergeometric functions may not be
appropriate for compact model applications [3], for the case
of TCAD it would seem straightforward to use, for example,
numerical libraries such as BOOST [4] in C/C++ which have
ready-made functions like hypergeometric_pFq avail-
able.

Ttypically these libraries ultimately use a power-series
summation in small-|z| where for the case of bandtails |z|
is usually extremely large (since usually Eb > EF ). Fur-
thermore, most known change-of-variable transformations of
hypergeometric functions that, for example, reformulate |z|
to 1/|z| and would thus allow evaluation of large-|z|, actually
fail for the exact case where the three hypergeometric function
parameters (a, b, c) of 2F1(a, b, c; z) meet the condition that
c − (b + a) ∈ Z (i.e. an integer), which is always true for
bandtails. In fact, the only transformation that is possible
is DLMF 15.8.1 which takes |z| to −|z|/(−|z| − 1) which
maps a large |z| to ∼ 1 where the power-series done will
have extremely slow convergence (NOTE: all known, pre-
established fundamental relations of hypergeometric functions
will in this work be quoted along with a reference to the
Digital Library of Mathematical Functions (DLMF, [5])):

2F1(1, b; b+ 1; z) = (1− z)−1
2F1(1, 1; b+ 1;

z

z − 1
)

(DLMF 15.8.1)
Thus, despite the existence of seemingly helpful pre-existing
numerical implementations of the hypergeometric function,
for the real mathematical case of bandtails their numerical
behavior will be pathologically poor.

In this work an alternative numerical scheme is presented
that instead of using one general algorithm rather - depending
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on the size of |z| - uses different specialized numerical ap-
proaches for different regimes of |z|, none of which invoke the
direct evaluation of a hypergeometric function. The structure
of the remaining text is as follows: first a pseudo-algorithm
of the novel approach will be given, then its accuracy and
performance will be compared to the aforementioned “naive”
approach and then finally, in the interest of completeness
and reproducibility, the mathematical derivation of the key
relations the algorithm exploits will be given in the form of
an appendix.

II. METHODS AND RESULTS

As was previously discussed, in order to directly use a
pre-existing hypergeometric function from a numerical library,
one must use the following algorithm which here we call the
“Naive Method”.

Algorithm 1: Evaluate 2F1(1, b; b+1;−|z|) (Naive or
BOOST Method)

//x is very, very close to 1 for large |z|
x← −|z|

−|z|−1 ;
return hyp2f1(1,1,b+ 1;x) /(1− z);

The “Naive Method” will then attempt a small-|z| series
expansion for a |z| ∼ 1. Instead we take the following
approach: The most common case is a large |z| (i.e EF far
below Eb). For this regime we use a newly-derived asymptotic
relation (derived in III-B) accurate for large-|z| and small-b.
However, as b = T/T0 it is not generally true that b should be
small, thus we have also derived a recurrence relation (derived
in III-C) that allows a large-b to be recursively reduced to a
small-b, thus making the relation valid for all temperatures. For
the case of moderately sized |z| we present a well-formulated
quadrature approach (derived in III-A). Finally for the case of
small-|z| either the quadrature approach can also be used of if
a hypergeometric function is available it may also be optimal
to use the “‘Naive Method” in this regime only. A pseudo-
code version of the algorithm is given in Algorithm 2 To
demonstrate the validity of this algorithm TCAD simulations
were performed on a 28 nm FD SOI device using the Minimos-
NT [6] within the GTS Framework using default simulation
parameters and quasi-Fermi transport (QFT, [7]), an alternative
transport formalism to drift-diffusion that performs better in
cryogenic or ultra-low-carrier-concentration simulations. How-
ever, the specific details of the device and simulation are
of minimal importance here as they are kept the same in
all simulation with the only point of variation being which
algorithm is used to evaluate the bandtail math. Figs. 1, II
compare the accuracy of the “New” and “Naive” or “BOOST”-
based methods for both the cryo-silicon-like case (T0 = 50
K) and IGZO-like case (T0 = 770 K) using both double
(Fig. 1) and long double, a.k.a. long, precision (Fig. II).
Cases where no symbols exist indicate that the simulation
did not converge. This demonstrates that where the “BOOST”
routinely fails to converge at lower temperatures and Fermi

Algorithm 2: Evaluate 2F1(1, b; b + 1;−|z|) (New
Method)
x← −|z|;
//If b ∼ 1 (ϵ is machine epsilon)
if |b− 1| > ϵ then

//Invoke DLMF 15.4.1 directly
return ln(x)/x

end
//Adjustable cut-off sets when x
//is “too big” for quadrature
xmax ← 1010;
if x < xmax then

return quadrature
(︂∫︁ 1

0
1

1+xy1/b
dy
)︂

end
//r: accumulates prefactors
//during recursion
r ← b;
//n: integer such that bnew = b− n is
//between 0 and 1
n← 0;
while r > 1 do

r ← r − 1;
n← n+ 1;

end
//F: Hold the result but needs to
//be recursed via A.14 before returning
F ← 0;
//Check for DLMF15.4.1 case again
if |r − 1| > ϵ then

F ← ln(x)/x
else

//Use asymptotic relation A.11
F = bπ

sin(πb)x
−b − b

b−1x
−1 + b

b−2x
−2 − b

b−3x
−3

end
for i← 1 to n do

b′ ← r + i;
F ← b′

x(b′+1) (1− F );
end
return F;

Fig. 1. Integral values for Si-like (T0 = 50 K, left) and IGZO-like (T0 =
770 K, right) vs. EF for different temperatures and evaluation approaches
(double precision)
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Fig. 2. Same as Fig. 1 but with long double precision

levels, the “Novel” approach does not and is only limited by
float precision (i.e. the discontinuity at cryo-temperatures in
Fig. 1 is due to numerical underflow and thus doesn’t exist
in Fig. II with its increased float precision). Fig. 3 shows
the root-mean-square (RMS) error of these results relative
to the reference values. Additionally, an alternative simplified
approximate analytical approach suitable for compact models
called the Jin model [8] is shown for a comparison of accuracy
and speed. Finally, a timing performance comparison is also
shown in Table I demonstrating that the new approach here has
much higher accuracy and numerical efficiency than directly
using numerical libraries. An important additional advantage

Fig. 3. Root-mean-square (RMS) error of different evaluation approaches vs.
temperature for Si-like (left) and IGZO-like (right) bandtails

of the “New” algorithm worth stressing is that the deriva-
tives of the carrier concentration (i.e. ∂n/∂EF or ∂n/∂V ),
which are also essential ingredients of a convergent TCAD
simulation, can be obtained without the need to evaluate a
second hypergeometric function (see III-D) and instead to
reuse the value computed for the carrier concentration. This
can effectively cut the numerical burden in half.

TABLE I
SPEED UP OVER BOOST APPROACH

Runtime New Method Jin Method
Enhancement double long double long
Cryo-Si-like:

(Carrier Density 3,200× 150× 4 · 105× 3 · 105×
+

Derivatives)
IGZO-like: 600× 30× 2 · 105× 1 · 105×

III. MATHEMATICAL APPENDIX

A. Proof of Quadrature Relation

Starting from the relation DLMF 15.6.1 and using that
Γ(1) = 1:

2F1(1, b; b+ 1;−x) =
1

Γ(b)Γ((b+ 1)− b)

∫︂ 1

0

tb−1(1− t)(b+1)−b−1

(1 + xt)1
dt

=
1

Γ(b)

∫︂ 1

0

tb−1

1 + xt
dt (A.1)

However, in this expression for the case of b < 1 the numerator
becomes like 1/t1−b and thus the integration bound at t = 0
becomes divergent, which is non-ideal for quadrature. Instead
one can make the variable substitution u = tb (assuming b ̸=
0) to get:

2F1(1, b; b+ 1;−x) = 1

bΓ(b)

∫︂ 1

0

1

1 + xu1/b
du (A.2)

which is well-behaved over the entire integration domain.

B. Proof of Large-x Asymptotic Relation

Starting from the relation (DLMF 8.17.7 and 8.17.1):

2F1(1, b; b+ 1;−x) = b(−x)−b
∫︂ −x

0

tb−1

1− tdt (A.3)

one makes the substitution t = −y, y(t = 0) = 0, y(t =
−x) = x, dt/dy = −1 to get:

2F1(1, b; b+ 1;−x) = bxb
∫︂ x

0

yb−1

1 + y
dy (A.4)

Then one can take as inspiration one of the multiple equivalent
definitions of the (complete) Beta function (DLMF 5.12.3):

B(z1, z2) =

∫︂ ∞

0

tz1−1(1 + t)−(z1+z2)dt (A.5)

and given the goal to establish a “large-x” relation one can
then consider the complete beta function then as the limiting
case x→∞ and rewrite the original integral A.4 in terms of
the complete beta function minus a small correction:

2F1(1, b; b+ 1;−x) = bx−b
(︃∫︂ ∞

0

yb−1

1 + y
dy −

∫︂ ∞

x

yb−1

1 + y
dy

)︃

(A.6)

Recognizing that the first term is then B(b, 1− b) which has
the known-relation (DLMF 8.17.3 and DLMF 5.5.1) (when
coupled with the fact that Γ(1) = 1)

B(b, 1− b) = Γ(b)Γ(1− b)
Γ(b+ (1− b)) = Γ(b)Γ(1− b) = π

sin(πb)
(A.7)

one then arrives at the expression

2F1(1, b; b+ 1;−x) = bx−b
(︃

π

sin(πb)
−
∫︂ ∞

x

yb−1

1 + y
dy

)︃

(A.8)
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and the only task that remains is to give a concrete form to
the second term under the assumption that x is large. One
can note that an implication of the lower limit of that integral
being ”x” is that the integrand, y, is very large (and thus 1/y
is very small) for all values in the integration domain and we
can thus make the following power series expansion (DLMF
4.6.7) with the knowledge that it should converge rapidly:

yb−1

1 + y
= yb−1

⎛
⎝1

y

1

1 +
(︂

1
y

)︂

⎞
⎠ = yb−2

⎛
⎝ 1

1 +
(︂

1
y

)︂

⎞
⎠

= yb−2

(︄
1−

(︃
1

y

)︃
+

1

2!

(︃
1

y

)︃2

−
(︃
1

y

)︃3

+ . . .

)︄
(A.9)

Thus the integral A.8 can be written as :
∫︂ ∞

x

yb−1

1 + y
dy =

∫︂ ∞

x

∞∑︂

n=0

(−1)n+1yb−2−ndy

=
∞∑︂

n=0

(−1)n xb−1−n

b− 1− n (A.10)

Note, that in the last step, where the integration and summation
are permuted and the integral of a polynomial performed, it
is assumed that term coming from the upper integral bound,
xb−1−n (x→∞), is for all values of n not infinite and in fact
zero. This is only true if b− 1− (0) < 0 or b < 1. Since b =
T/T0 this is not generally the case. Thus, we must expand our
strategy as follows: if b < 1 we can immediately evaluate the
hypergeometric function by truncating this series after a few
terms resulting in the final expression for 2F1(1, b; b+1;−x)
(iff 0 < b < 1):

≈bx−b
(︃

π

sin(πb)
− xb−1

b− 1
+
xb−2

b− 2
− xb−3

b− 3

)︃

≈ bπ

sin(πb)
x−b − b

b− 1
x−1 +

b

b− 2
x−2 − b

b− 3
x−3 (A.11)

and for the case of b > 1 (since b = T/T0 a nega-
tive value never occurs) we must seek a recurrence relation
that establishes an equality between 2F1(1, b; b + 1;−x) and
2F1(1, b

′ − 1; (b′ − 1) + 1;−x). With such a relation we can
then “fold” or transform the case of b > 1 into one where
b < 1 and then use A.11.

C. Proof of Recurrence Relation

Beginning with the well-established contiguous relation for
hypergeometric functions DLMF 15.5.16 5:

2F1(a, b; c; z) = 2F1(a− 1, b; c; z) + z
b

c
2F1(a, b+ 1; c+ 1; z)

(DLMF 15.5.16 5)

Specializing to the bandtails case where a = 1 (thus a−1 = 0
and thus 2F1(0, b; c; z) = 1) and c = b+ 1 this becomes:

2F1(1, b; b+ 1; z) = 1 + z
b

b+ 1
2F1(1, b+ 1; (b+ 1) + 1; z)

(A.12)

Making the substitution b+ 1→ b:

2F1(1, b− 1; (b− 1) + 1; z) = 1 + z
b− 1

b
2F1(1, b; b+ 1; z)

(A.13)

and then rearranging one gets the following final result that
allows one to take any case where b > 1 and recurse it untily
b < 1:

2F1(1, b; b+ 1; z) =
b

b− 1
z−1 (2F1(1, b− 1; (b− 1) + 1; z)− 1)

(A.14)

D. Proof of Derivative Relationship

Starting from the relation (combining DLMF 8.17.7 and
8.17.1):

2F1(1, b; b+ 1;−x) = bx−b
∫︂ x

0

yb−1

1 + y
dy (A.15)

and taking the derivative one gets:

d

d(−x) 2F1(1, b; b+ 1;−x) =

− b
(︃
d

dx
x−b

)︃∫︂ x

0

yb−1

1 + y
dy − bx−b

(︃
d

dx

∫︂ x

0

yb−1

1 + y
dy

)︃

(A.16)

The first here term is:

b2x−b−1

∫︂ x

0

yb−1

1 + y
dy =

b

x

(︃
bx−b

∫︂ x

0

yb−1

1 + y
dy

)︃

= − b

(−x) 2F1(1, b; b+ 1;−x) (A.17)

and the second term is (using Leibniz’ rule):

−bx−b
(︃
d

dx

∫︂ x

0

yb−1

1 + y
dy

)︃
= −bx−b

(︃
xb−1

1 + x

)︃
= − b

x(1 + x)
(A.18)

Thus one arrives at the following final expression which allows
the derivative to be evaluated by re-using the value of 2F1 that
was already calculated:

d

dz
2F1(1, b; b+ 1; z) = − b

z
2F1(1, b; b+ 1; z) +

b

z(1− z)
(A.19)
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[7] Z. Stanojević, et al., IEEE Trans. Elect. Dev. 2022, 70, 708–713
[8] S. Jin, et al., SISPAD 2021 (pp. 251-254).

Session_4-05 SISPAD2026

118

© JSAP - Session_4-05 -


	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


