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TOM LUQC

Pé tai sir dung ly thuyét phiém ham mat d6 (DFT), tién hanh téi wu cau tric
cua cac tim dang B-PdPSe (Palladium phosphoselenide) hai chiéu (2D p-
PdPSe) véi don 16p va da 16p dang ngii giac. Nang luong lién két cua don 16p
va nang luong hinh thanh caa da 16p duoc tinh toan chi tiét va cho thay mic
d6 6n dinh tét. V6i don 16p p-PdPSe ning luong lién két 1a -4.58 eV, ning
luong hinh thanh sau t6i wu cta hai I6p 6n dinh ¢ mic -11.40 eV va ning
luong hinh thanh cua ba 16p la -17.95 eV. Cac khoang cach cua da 16p ciing
cho thdy su 6n dinh sau téi wu 1a 3.366 A, két qua nay phu hop véi khoang
cach céc 16p 2D p-PdPSe di dugc tong hop tir thuc nghiém. Diéu nay chi ra
rang, hoan toan co thé tao duoc cac vat liéu khdi p-PdPSe tir cac tam 2D xép
chdng Ién nhau, tién t&i thiét ké cac linh kién dién tir dya trén cac tam 2D p-
PdPSe. Vé dic tinh dién tir dé tai da khao sat cau trdc ving va mat do trang
thai cua cac tim 2D p-PdPSe. Két qua khao sat cho thay tat ca cac 16p don va
da 16p déu thé hién dic tinh kim loai. Pé tai khao sat pho hap thu quang véi
két qua ¢ ca don va da 16p déu hap thu &nh sang manh nhat ¢ ving hong ngoai
gan, hia hen tiém ning cho cac ung dung quang dién tir. Vé tinh chat van
chuyén dién ta ghi nhan hiéu tng dién tro vi phan am trong khoang dién é&p tur
0.15 V dén 0.8 V cho ciu tric p-PdPSe don 16p, ngoai ra c6 su ting cuong
dang ké cuong do dong (10° lan) caa mé hinh thiét bi dya trén hai 16p so véi
cau trac don 16p p-PdPSe. Ngoai ra, dé tai con nghién ctu bd sung vé ung

dung ciaa mo hinh may hoc trong md phong va tinh toan vat liéu.



ABSTRACT

This study utilizes Density Functional Theory (DFT) to perform structural
optimization of two-dimensional (2D) pentagonal Palladium Phosphoselenide (p-
PdPSe) in monolayer and multilayer configurations. The binding energy of the
monolayer and the formation energies of the multilayers were calculated in detail,
indicating their high stability. The binding energy for the p-PdPSe monolayer is -
4.58 eV. The formation energy for the optimized bilayer is -11.40 eV, and for the
trilayer, it is -17.95 eV. The optimized interlayer distance of the multilayer
structure is 3.366 A, which agrees well with experimental data for synthesized
2D p-PdPSe layers. This suggests the feasibility of fabricating bulk p-PdPSe
materials by stacking these 2D sheets, paving the way for the design of electronic
devices based on 2D p-PdPSe. Regarding electronic properties, the study
investigated the band structure and density of states (DOS) of the 2D p-PdPSe
sheets. The results show that all monolayer and multilayer configurations exhibit
metallic characteristics. The investigation of the optical absorption spectrum
reveals that both monolayer and multilayers strongly absorb light, primarily in
the near-infrared (NIR) region, showing promise for optoelectronic applications.
In terms of electronic transport properties, a negative differential resistance
(NDR) effect was observed in the monolayer p-PdPSe structure within the
voltage range of 0.15 V to 0.8 V. Furthermore, a significant current enhancement
(10° times) was noted in the bilayer-based device model compared to its
monolayer counterpart. Additionally, the study includes a supplementary
investigation into the application of machine learning models for materials

simulation and calculation.



