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Figure 1: Electronic structure of vdW heterostructures. Partial density of states of Zn, O, and
Mg. Note, the O atoms from ZnO and MgO have been plotted together. However, over 98% of
the contributions of O to the vdW materials are from ZnO. The top panel is for MgO/ZnO while
the bottom panel is for MgO/ZnO/MgO. Black, red, and green lines in the plots correspond to s, p,
and d orbitals, respectively.
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Figure 2: Electronic band levels of ZnO-based vdW heterostructures. Electrostatic potential
profile along the z-direction of the crystallographic plane. For MgO/ZnO vdW heterostructure, the
charge transfer across the heterojunction needs to overcome an energy barrier of 5.90± 0.02eV,
and a transfer distance of 3.72± 0.02Å. For MgO/ZnO/MgO, the charge transfer across the het-
erointerface needs to overcome an energy barrier of 4.84± 0.02 (5.99± 0.02eV) and a transfer
distance of 3.59±0.02 (3.72±0.02Å) for the top (bottom) interfaces. d is a typical transfer dis-
tance.

Below we present the crystal information in the primitive cell; the Crystallographic Information

File format is used.

MgO passivated ZnO - MgO/ZnO crystal structure

data_global

loop_

_publ_author_name

‘C.E. Ekuma S. Najmaei, and M. Dubey’

_journal_name_full ’XXXXXX’

_journal_volume XXXXXXX

_journal_year 2019
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_journal_page_first XXX

_journal_page_last XXX

_publ_section_title

;

_chemical_name_common ’221MgOZnO ’

_cell_length_a 6.60000

_cell_length_b 6.60000

_cell_length_c 25.00000

_cell_angle_alpha 90

_cell_angle_beta 90

_cell_angle_gamma 60.00000

_space_group_name_H-M_alt ’P 1’

_space_group_IT_number 1

loop_

_space_group_symop_operation_xyz

’x, y, z’

loop_

_atom_site_label

_atom_site_occupancy

_atom_site_fract_x

_atom_site_fract_y

_atom_site_fract_z

_atom_site_adp_type

_atom_site_B_iso_or_equiv

_atom_site_type_symbol
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Mg1 1.0 -0.000000 0.000000 0.093872 Biso 1.000000 Mg

Mg2 1.0 0.000000 0.500000 0.093872 Biso 1.000000 Mg

Mg3 1.0 0.500000 -0.000000 0.093872 Biso 1.000000 Mg

Mg4 1.0 0.500000 0.500000 0.093872 Biso 1.000000 Mg

O1 1.0 0.166667 0.166667 0.093463 Biso 1.000000 O

O2 1.0 0.166667 0.666667 0.093463 Biso 1.000000 O

O3 1.0 0.666667 0.166667 0.093463 Biso 1.000000 O

O4 1.0 0.666667 0.666667 0.093463 Biso 1.000000 O

O5 1.0 0.166667 0.166667 0.238178 Biso 1.000000 O

O6 1.0 0.166667 0.666667 0.238178 Biso 1.000000 O

O7 1.0 0.666667 0.166667 0.238178 Biso 1.000000 O

O8 1.0 0.666667 0.666667 0.238178 Biso 1.000000 O

Zn1 1.0 -0.000000 0.000000 0.237235 Biso 1.000000 Zn

Zn2 1.0 0.000000 0.500000 0.237235 Biso 1.000000 Zn

Zn3 1.0 0.500000 -0.000000 0.237235 Biso 1.000000 Zn

Zn4 1.0 0.500000 0.500000 0.237235 Biso 1.000000 Zn
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MgO encapsulated ZnO - MgO/ZnO/MgO crystal structure

data_global

loop_

_publ_author_name

‘C.E. Ekuma S. Najmaei, and M. Dubey’

_journal_name_full ’XXXXXX’

_journal_volume XXXXXXX

_journal_year 2019

_journal_page_first XXX

_journal_page_last XXX

_publ_section_title

;

_chemical_name_common ’221MgOZnOMgO ’

_cell_length_a 6.60000

_cell_length_b 6.60000

_cell_length_c 25.00000

_cell_angle_alpha 90

_cell_angle_beta 90

_cell_angle_gamma 60.00000

_space_group_name_H-M_alt ’P 1’

_space_group_IT_number 1

loop_

_space_group_symop_operation_xyz

’x, y, z’

loop_
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_atom_site_label

_atom_site_occupancy

_atom_site_fract_x

_atom_site_fract_y

_atom_site_fract_z

_atom_site_adp_type

_atom_site_B_iso_or_equiv

_atom_site_type_symbol

Mg1 1.0 0.000000 0.000000 0.085472 Biso 1.000000 Mg

Mg2 1.0 0.000000 0.500000 0.085472 Biso 1.000000 Mg

Mg3 1.0 0.500000 0.000000 0.085472 Biso 1.000000 Mg

Mg4 1.0 0.500000 0.500000 0.085472 Biso 1.000000 Mg

Mg5 1.0 0.000000 0.000000 0.372622 Biso 1.000000 Mg

Mg6 1.0 0.000000 0.500000 0.372622 Biso 1.000000 Mg

Mg7 1.0 0.500000 0.000000 0.372622 Biso 1.000000 Mg

Mg8 1.0 0.500000 0.500000 0.372622 Biso 1.000000 Mg

O1 1.0 0.166667 0.166667 0.085052 Biso 1.000000 O

O2 1.0 0.166667 0.666667 0.085052 Biso 1.000000 O

O3 1.0 0.666667 0.166667 0.085052 Biso 1.000000 O

O4 1.0 0.666667 0.666667 0.085052 Biso 1.000000 O

O5 1.0 0.166667 0.166667 0.229047 Biso 1.000000 O

O6 1.0 0.166667 0.666667 0.229047 Biso 1.000000 O

O7 1.0 0.666667 0.166667 0.229047 Biso 1.000000 O

O8 1.0 0.666667 0.666667 0.229047 Biso 1.000000 O

O9 1.0 0.166667 0.166667 0.373042 Biso 1.000000 O

O10 1.0 0.166667 0.666667 0.373042 Biso 1.000000 O

O11 1.0 0.666667 0.166667 0.373042 Biso 1.000000 O
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O12 1.0 0.666667 0.666667 0.373042 Biso 1.000000 O

Zn1 1.0 -0.000000 0.000000 0.229047 Biso 1.000000 Zn

Zn2 1.0 0.000000 0.500000 0.229047 Biso 1.000000 Zn

Zn3 1.0 0.500000 0.000000 0.229047 Biso 1.000000 Zn

Zn4 1.0 0.500000 0.500000 0.229047 Biso 1.000000 Zn
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