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Abstract: Dy** and Eu**-co-doped La,MoOs phosphor thin films were deposited on sapphire substrates by radio-frequency
magnetron sputtering at various growth temperatures. The phosphor thin films were characterized using X-ray diffraction
(XRD), scanning electron microscopy, ultraviolet-visible spectroscopy, and fluorescence spectrometry. The optical
transmittance, absorbance, bandgap, and photoluminescence intensity of the La,MoQOg phosphor thin films were found to
depend on the growth temperature. The XRD patterns demonstrated that all the phosphor thin films, irrespective of
growth temperatures, had a tetragonal structure. The phosphor thin film deposited at a growth temperature of 100°C
indicated an average transmittance of 85.3% in the 400~1,100 nm wavelength range and a bandgap energy of 4.31 eV.
As the growth temperature increased, the bandgap energy gradually decreased. The emission spectra under ultraviolet
excitation at 268 nm exhibited an intense red emission line at 616 nm and a weak emission line at 699 nm due to the
’Dy—"F, and *Dy—"F, transitions of the Eu®" ions, respectively, and also featured a yellow emission band at 573 nm,
resulting from the *Fo,>°H,3, transition of the Dy3+ ions. The results suggest that La,MoOg phosphor thin films can be
used as light-emitting layers for inorganic thin film electroluminescent devices.
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Fig. 1. Flow chart of the fabrication of La2M006:Dy3+,Eu3+
thin films via solid-state reaction and sputtering methods.
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Fig. 2. XRD patterns of La,;MoOgDy’",Eu’" thin films deposited
at several growth temperatures.
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Fig. ‘3. SEM surface images of La2M005 Dy3+ Eu3+ thin films
deposited at (a) 100°C, (b) 200°C, (c) 300°C, and (d) 400°C.

Fig. 4. SEM cross-sectional images of La,MoOg:Dy’",Eu’" thin films
deposited at (a) 100°C, (b) 200°C, (c) 300°C, and (d) 400°C.



390 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 32, No. 5, pp. 387-392, September 2019: S. Cho

nmol| A wAstgon], ZA %7} 200, 300, 400°C

2 =715t mat La,;MoOg: Dy Eu® &34 uraoro]
E50He 77} 364, 369, 377 nmE Z7}stgich. uhot
o] Entge st 48 A £ T(%) Atolo] 4
THAS UetlE A, 7(%) =10°" 1S ARgsto] ALt
2 Qlt} [14]. 542 2% 100, 200, 300, 400°CollA 4
et FEA Bl ot Fake2 o g 400~1,100

nmol A 85.3, 81.8, 81.0, 80.5%0SiC}. AH7]e] A3

A= YAG:Ce FFA vfatolx dAa] =7t 57t

ol map £uhgo] Zashs Autet fARSHRT [15].
03 62 A= oh2 S8 22oflA] JRAIZ] LagMoOs:

Dy* . Eu® LA ufutols £ &5 Ao As

(ahv)*3t FAF oA hy Ato]o] WAS LpE}

oltt. 7|M ot &4 A he ZEI A

Rl= 0]t} La;MoOgDy* Eu® & uroko]

doleg Jpg & 9
(ahv)?=00] St o
T 100°Colq et stare] 4
evolglon, &2 2z} 200, 300, 400°CE %7
of wel WER ouAlL AAHOoR Zaste] 7
4.23, 4.16, 4.02 eVE UEIHAC}. F& 70 ot
A wroko] WiEZY oux|7} et @AM uhubo] AR

4. YRl 3719 3L BEY, R

2
T
Da}
r|r
[
Ik
(o))
2
>
H
M)
ﬂ
M
AN
ol
o
rlr
gor 1
4
r
N 0R I
12 In
fo Iy 1o g r

L]
o 7
£5
o r
w
- =

N oo

olct [16.17). & ¢170] 790 13 39] SEM Go]
Bl wEol, FA st A-LolA 300°Ce 400°C
= 7ol ot uehte wlad Ate AW Lkl

100

2]
o
¥

[+2]
o
¥

Transmittance (%)
&
Absorbabce

ok . 200 B0 800 1100
Wavelength (nm)

200 SC.JO 800 1100
Wavelength (nm)

Fig. 5. Transmittance and absorbance (inset) spectra of La,MoO:

Dy*",Eu’" thin films deposited at several growth temperatures.
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Fig. 6. Band gap energy of La;MoOs:Dy’",Eu’" thin films deposited
at several growth temperatures.
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Fig. 7. Excitation spectra of La,MoOg:Dy*"Eu’*" thin films deposited
at several growth temperatures.
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Fig. 8. Photoluminescence spectra of La;MoOg:Dy’",Eu*" thin
films deposited at several growth temperatures.
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