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ZnSe A7 9] 3433 zinc blende T-9] FEE #=3193, UV £37)5 &85t M=le
=43 A3 276 eVolAtt T3, ExF ol FeEE eSS o]2 (DFT, Density
Functional Theory)S =3l ZnSe Ao st Wi= 739 A4S F3 At} Zinc
blende =& Zt= ZnSe A7 ol thdted LDA (Local Density Approximation), PBE (Perdew
Burke Ernzerhof), Z22]3 B3LYP (Becke, 3-parameter, Lee-Yang-Parr) Y5 o] &3}o] Wl
=ze) JEdE (Density of State)g EARIATH ZHzhe] -l tia] o] M=EzS 3t
Az, BILYP HEH4R sA ek 9o dg@Aet ZAXIR] 2.65eVe] MEN S BT

Abstract : ZnSe, as a [I-VI compound semiconductor which has a wide band gap in the visible
region is applicable to the various fields such as laser diode, display and solar cell. By using
the electrochemical deposition method, ZnSe thin film was synthesized on the ITO glass substrate.
The synthesis of ZnSe grains and their structure having zinc blende shape were verified through
the analysis of XRD and SEM. UV spectrophotometric method determined the band gap as
the value of 2.76 eV. Applying the DFT (Density Functional Theory) in the molecular dynamics,
the band structure of ZnSe grains was analyzed. For ZnSe grains with zinc blende structure,
the band structure and its density of state were simulated using LDA (Local Density Approx-
imation), PBE (Perdew Burke Ernzerhof), and B3LYP (Becke, 3-parameter, Lee-Yang-Parr)
functionals. Among the calculations of energy band gap upon each functional, the simulated one
of 2.65 eV based on the B3LYP functional was mostly near by the experimental measurement.
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Fig. 1. Schematics of ZnSe structure.
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Table 1. Informaiton of ZnSe unit cell

Real lattice 5.670 A
Reciprocal lattice 1.1082 A”
Lattice parameter (a=b =c) 5.670 A
Cell angles (= =7) 90°
Cell volume 182.236 A’
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Fig. 2. Cyclic voltammogram on ITO glass substrate.
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Fig. 3. Luminescence of ZnSe grains on ITO glass substrate.
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Fig. 4. SEM image of ZnSe grains on ITO glass substrate.
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Fig. 5. XRD pattern of ZnSe grains; blank square
correspond to cubic ZnSe (JCPDS card No. 80-0021).
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Fig. 7. Band structure and density of states of ZnSe.
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Table 2. Details of computationnal results for LDA, PBE and B3LYP functionals.

LDA functional PBE functional B3LYP functionall

Zn 3d'%s? —1281.82 eV —1287.36 eV —1281.83 eV
Se 4s%4p* —252.03 eV —253.20 eV —252.03 eV
Final energy —6164.47 eV —6185.84 eV —6115.53 eV
Fermi energy —2.17498 eV —2.03780 eV —2.49227 eV
Conduction band minimum 1.365 eV 1.695 eV 2.650 eV
Valence band maximum 0.000 eV 0.000 eV 0.000 eV
—1281.82¢eV, 28|31 Se 4524p4-°4 ZF AURA|= 25203 eV 5. &4 =

& /e 2oz AEAY. wEkA SCF (self-
consistent-fieldyS &3t ZnSe®] & AUA|= —6164.67eV
e & & U} B3 Fig. 79] (@] UeRt e uket
7ol G pointellA] 0eVolld] VBMS 7EA|AL, 1.365 eVell
A CBME 7Hth. wehA] LDA WS o8 25
ZnSes] MA=A o] 1365eVHS ER1E 4= itk o]f 7
2bgE =ze A5 M=l (direct band gap) ©th. ik
3P =70 anion®] p leveld} cation®] d level®] 4%
283} Aol 917 wiiZelt}. Fig. 19] zinc blendeE 7t
7l ZnSeZ & WellM= 59§ 348 7K p, d level
o] & EA817] Wzl Brillouin zoneH]e] oW gk A3
ANME p, d levele] EAJo] 7I53Itt? wabA p, d level
7] dge ¥ 2 /YR Ay o5 7Fssl &
t}. 3, Fermi energys= —2.17498 eVE LERIAL QUTH
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HE o, e BSR4 W
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SARgo] 2GRS @APF 7HAe 2107 HRITE Fig. 7
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ARz MERL 1695eVHS & ¢ Ut} A,
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MEMS 2.650eVES & 5 S

A AT He] W o R aiME ZnSet
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A=}, B3LYP WS o838l &3 el 2650 eV
AFS S AF =4 M= 2.76eV 7P 2
qe Aoz Yepsitt. weba B3LYP W2 £ A
FollA Z#3 = zine blende T-30 7 A st
g ZAPE Fo® Bzl

2 ATelA= A71sEER] WS o83l Z
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v EFATh ZnSe Hete] 718ty S 918,
SSAYHS 53 02 M ZnS0.8F 0.02 M2 SeO,,
1 MS] Na,S0,2] Aol el X Zn} See] &4
2R —0.6 VEE 1.0 V7IX12] W22 YRt H79]
Moz Ao AR Aol —0.9 Vel ALJolA] ZnSedt
oS FAsl ZnSed] TREAS IS, UV &
75 o83 AlUA] MEAS 2% A 2.76eV
o2 yehit} 3, ExEstd] Mo R ZnSe
Azl gk o248 He 4733 23, DFTY
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