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Il. Nhirng dong gép moi caa luan an

Luan an nghién cau vé tinh chat dién tir va dic trung tiép XUc trong cac cau trdc xép
chdng bai ho vat lieu MA2Z4 (M = kim loai chuyén tiép; A = Si, Ge; Z = N, P) va cac don
I6p kim loai va béan din khéac. Cac két qua chinh cua luan an c6 nhimg dong gép méi nhu
sau:

1. Cung cap théng tin vé cau trdc hinh hoc va tinh chét dién tir ciia cac cau trdc di thé da
xay dung. Két qua cho thdy cac ciu tric di thé nay bén viing vé mat ning luong va dong hoc.

2. Ba khao st anh hudng caa cau tric tinh thé dén tinh chat dién tir cua vat liéu. Rao thé
tiép xtc duoc hinh thanh trong cac cau tric di thé kim loai—ban dan c6 thé duoc tuy chinh
bang cach thay d6i kiéu xép chong giira cac don lorp

3. Pa dé ra mot phuong 4n gitip mo mot ving cam nho trong graphene. Su xép chdng
giita graphene va Janus MoGeSiNs da 1am xuét hién mot ving cim nho trong graphene gay
ra boi sy pha v& d6i xirng mang tinh thé.

4. i c6 phat hién mai vé cau trdc di thé MoSH/MoSizN4 ¢6 hinh thanh rao thé Schottky
véi chiéu cao rao thé nho, rat phi hop cho céc linh kién dién tir thé hé méi véi dién thé tiép
xuc nho.

5. Xac dinh duoc quy luat bién doi dac tinh tiép xic trong céc cau tric di thé dudi dién
truong ngoai va bién dang. Thong qua bién dang hay dién truong, cac muc nang luong dai
bién trong cau truc dich chuyen gitp chuyen d6i loai tiép xdc Schottky hogc bién doi sang
tiép xtc Ohmic trong cac cau truc di thé kim loai—ban dan. Trong cau tric di thé ban
dan—ban din, su dich chuyén cac muc ning luong dai bién gay ra sy chuyén d6i tiép xdc
chuyén tiép di thé.
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1. The new contributions of the thesis

The thesis investigated the electronic properties and contact characteristics in stacked
heterostructures composed of the MA>Z4 material family (M = transition metal; A = Si, Ge; Z
= N, P) and various monolayers of metals and semiconductors. The main results of the thesis
have the following new contributions:

1. Providing information on the geometric structure and electronic properties of
heterostructures built from the MA2Z4 material family (M = transition metal; A = Si, Ge; Z =
N, P). The results indicate that these structures are energetically and dynamically stable.

2. Investigated the influence of crystal structure on the electronic properties of materials.
Schottky barriers formed in metal-semiconductor heterostructures can be customized by
varying the stacking arrangements between monolayers.

3. Proposed a method to induce a small band gap in graphene. The stacking between
graphene and Janus MoGeSiN4 has introduced a small band gap in graphene due to the
breaking of crystal lattice symmetry.

4. A new discovery has been made regarding the MoSH/MoSi2N4 heterostructure, which
forms a Schottky barrier with a low barrier height, making it highly suitable for next-generation
electronic devices with low contact voltage.

5. The transformation laws of contact characteristics in constructed heterostruc-tures
under external electric fields and deformation have been identified. Through deformation or
electric field techniques, the energy levels of band edges in het-erostructure can be shifted,
facilitating the conversion from Schottky contacts to Ohmic contacts in metal-semiconductor
heterostructures. In semiconductor-semiconductor heterostructures, shifting of band edge
energy levels leads to the transition of type-Il heterojunctions.
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