Joumal of the KIECS. pp. 233-240, vol. 16, no. 2, Apr. 30. 2021, t. 106, pISSN 1975-8170 | eSSN 2288-2189
Regular paper http://dx.doi.org/10.13067/JKIECS.2021.16.2.233

RF 29EY 2 F4342 $402 A%
7nS:Nd th]]-o .'__I.L}__ =l %Lﬁl;ﬁ] l—ET}‘é

A

*

24

Structure and Optical Properties of ZnS:Nd Thin filmsss Produced
by RF Sputtering and Rapid Thermal Annealing Process
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ABSTRACT

For the production of neodymium-doped zinc sulfide thin films in various amounts, zinc sulfide and neodymium were
simultaneously deposited using an RF magnetron sputtering equipment to form a thin films, and rapid thermal annealing
was performed at 400°C for 30 minutes as a post-treatment process. The structure, shape, and optical properties of ZnS
thin films having various neodymium doping contents (0.35at.%, 1.31at.%, 1.82at.% and 1.90at.%) were studied. The
X-ray diffraction pattern was grown to a (111) cubic structure in all thin films. The surface and structural morphology
of the thin films due to the neodymium doping content was explained through SEM and AFM images. Only elements
of Zn, S, and Nd that do not contain other impurities were identified through EDAX. The transmittance and band gap
of the prepared thin films were confirmed using the UV-vis spectrum.
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1. AlEidr
A1 9te]  10x10mm’ 42l (Corning
glass) 7]1#E ogb&d} opAllE &, dol2aw 77}

1082% A o= AHE 113 0}051"’ 7)ol 1z
&tk ZnS " RF w1 EE A EHY AR|IDT
Engineering Co)E& ©]&3dt] A2old  F2adeh
Zinc sulfide target(RNDKorea Corp.)< %= 99.99%,
2inchE A3} 3,  Neodymium target(RNDKorea
Cop)e % PB%E  AREEY, 383
Pre-SputteringE #3sto] B}l qHe] BEEAA &
ARE Ak AR 719t AgE 50cm, 7]
AF 1610 torr, FHAF 7510 torr, Ar 7hARF
B0scem Z7ol|A ZnS ERAl ~3EY 29 100W=
60027t &3, Sl Nd Elel ~#EE 39
W= 243 & 120%, 240%, 360%, 480% 2 600x

< gejste] ~28HYS s 135nm
AL Bk AZ st o] F F4-dAE 4R (Rapid
Thermal Annealing equipment)& AFg-3te] N 7k~ &
A71oA 22z 40T~ 60027 Ex8E 218t

whak AgA 8lS 913 Cu Ka(4=0.15406nm) X
A A2E ARSI 60kV 2 55mA, 26-10-80° H Y
oA e XA F-EEA7](High Resolution
X-Ray Diffractometer, PANalyyical, XPert PRO
Multi Purpose X-Ray Diffractometer)S Al-g3lo] &
Asteich Brete] FHEA S S91& 9 HAFAE
] 7Z(SEM,  Scanning

Hitachi/S-4700)& AH&-3}31aL
1sk7] $ste] SEM 4o _,_z]—F.J qUAEAHE X
A BAFA(EDX, Energy-Dispersive  X-ray
Spectroscope, Oxford Instruments, INCA)S A}-&-3}
Atk wete] BEA 5SS AR fste A9
7M1 B33 A(UV-VIS  Spectrophotometer,
ALPHA, OPTIZEN POP)E AH&-3te] 1=190-1100nm
HegolA ZAs At et mATR S =2
EA4S 2457 st 98 dv 7% (Atomic Force
Microscope, Park systems, XE-100)& ©]-&33itt.

Electron Microscopy,
H]_u]__q] §]_8]—Z}H KX i]-
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Fig. 1 XRD patterns at (a) Nd content 0.00at.%, (b)
0.35at.%, (c) 1.31at%, (d) 1.82at.% and (e) 1.90at% in
rapid thermal annealing ZnS:Nd thin films.
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(Dol A= Cu Ka XA9] 3% 015406nm°]5l =
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Fig. 2 Grain size in (a) Nd content of 0.00at.%
immediately after deposition, (o) 0.35at.%, (c) 1.31at.%,
(d 182at%, and (e) 1.90at% in rapid thermal
annealing ZnS:Nd thin films.
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Fig. 3 Lattice constant, strain and dislocation density
at (@ Nd content 0.00at.%, (b) 0.3%at.%, (c) 1.31at.%,
(d) 1.82at.%, and (e) 1.90at% in rapid thermal annealing
ZnSINd thin films.
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Fig. 4 Absorbance of (a) Nd content 0.00at%, (b)
0.35at.%, (c) 1.31at.%, (d) 1.82at.% and (e) 1.90at.% in
rapid thermal annealing ZnS:Nd thin films.
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