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Growth and characterization of SrS:Ce thin films for blue EL devices
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Abstract
SrS:Ce thin films for blue EL devices are prepared by Hot Wall Method and their crystallographic and optical
characteristics are investigated by various methods. Deposition rates are decreased with substrate temperature, but
increased with SrS cell temperature. The crystallographic characteristics are strongly affected by deposition rates.
The peak of photoluminescence are found at 470 and 540nm.

1. A&

EL(Electroluminescence)& Wr=Ao] 1A A
FEEE o] 83 Ax2 g Huy YxEd
o] hutojxel H|sted el FAZE 1um 9
SR 7] wEe Alofz ojEA] o]
o, o7|nFRAol AT AL i) o
FoiA7] el SEHETs wavE Fd 9
= EEME, HEX, BEa, ¥ iz
9, 548 W34 u74 59 5AE o=
A 3 AFA ] ARG de] o)gH1 Yok

aeid, Al FoE AFY HEE O
EAE 4% A= £ 58§ 59 24 de
Hautgol B2R o2 Full-color ELD
o A& cl2A xeta de APk

A 3-8 EL AIZ2A Z7]|9 ZnS:Tm[1]°]
Ad7He o Iz BFoz Ad=A @
Rk 2 & SS:Cef2)7t I

_E.

, =3,

Az=zte 9% A=
2 Zgggtont AAawrRe] ¢Eyl Wolx:=
@3E Yelz A9 2 MGaSMCa, Sr,
Ba)(3]17} thdg il o8] Ald-ArHa glo
4 AR R2cdmi(AEFE2cdm)FEE T
% 93 ARE 24 R e AFH ol
g, A84Eo] F4 EL 9 MEE el
= 87 ARE ] M2 wyolN wi
Azl AMPEN Hadn} ofge] e wugt

27] A% A PEe] g E=d Fastth
E dFoMeE dE P 7HkE Ao
2 2427 Hot Wall & o]&ste HAw3 EL
228 SrS:ICe vFg vhekgh A=zt A Al
2}5te] Spectrophotometer, X A 3] Z(XRD: X-ray
diffraction), Photoluminescence(PL) -] 2]3+

S B9 AR TFZH 54 2354 T

Ko
=

1
pU

]

Lo rd'
N
PN

2 Ao dhe] Alze PubAEQl Hot Wall
G418, MNEE 3 &% 99.9%% SS
9} 99.9%9] CeCl,E2g o] &t}

Fig1 & %#E ved zlez 8 222
4 Ed), BFFALE ALEE CeClL & o}
nRd Wi, sSe A$ 550-620C M9,
CeCl, 2 650-750'C X0l F&35l9c) ss &
2 xde] EEES AAS] HA ssE F
Az o BARRl 650CAA 7HES & 1083
g k2 3 oF 1087t AAX SiS FHER
z3st F7)ste] AAE F F3AL Pk

7Ifo g Fd7E] F2i(NA40)E Ao,
AR Al & 7lg Edd Z2gck 2 Add
Ao 7P EE 350-550C = a1t

4

e o

—335—



Fig. 1 Evaporation Cell.
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Fig. 2 Dependence of the deposition rate on SrS
evaporation cell temperature.
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Fig. 3 Dependence of the deposition rate on substrate
temperature.
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Fig. 4 Dependence of the UV-visible transmission
spectra on StS evaporation cell temperature.

Fig. 5+ 3 2BEdogRe 73 siEate
o B¢y FAY F& Jebd LR (ahv)*-
hv ol 8iA FEAS, 6] SiS FdHe 2k
b $&5E gAY & a3Fon o) Fst
I USE ¢ 7 Utk

Fig. 6 & S8 Fd#e] &£x& 590CE 81
N{EEE UIAZIEA AFe sS wee] F
A & veid glolt). A & JgeE
o A9 e]&stn A g oF 4.5eValM #H
53 ok

33X & 3=

Fig. 72 S8 F¢de] 2&=8 590C= §tn
N{EE 350C R 550CE A2 ses ety
SiS #2e] XA FANYE vepd Zloth

4.8
T =450°C
4.7 (300K)
J
84.6 - i
Foll B }
)
é -
44
g3 b Lo Lo Lo ol
570 580 590 600 610 620 630

Sr Source Temperature ° C)

Fig. 5 Dependence of the energy gap on SrS
evaporation cell temperature.
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Fig. 6 Dependence of the energy gap on
substrate temperature,
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Fig. 7 X-ray diffraction patterns of the SrS thin films
grown at Tsub=350, 550C and SrS powder
used as starting materials.
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Fig. 8 PL spectrum of the SrS thin films grown at
Tsub=450C and Tsr=590C. The PLE spectrum
of the SrS thin films is also shown in the inset.
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