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Thin Film Electroluminescences Prepared

by a Repeated Deposition of Hot Wall Method

A new technique to grow a manganese~doped zinc-sulfide(ZnS:Mn) has been proposed using the
repeated deposition of the Hot Wall method. The optical characteristics and crystallinity for the ZnS and
ZnS:Mn thin films deposited on a quartz glass substrate by the method were investigated. Also, The
ZnS:Mn thin film elcetroluminescent devices were fabricated by the method to study luminescence
characteristics. All films showed (111)-oriented cubic structure. By the repeated deposition, the deposition
rates were decreased, and the optical characteristics and crystalline properties were improved, which
clarifies that the method is effective to deposit the thin films with good crystallinity. Futhermore, the

crystallinity was more improved by the

spectra of ZnS:Mn films and the luminance of the ZnS:Mn-based thin film electroluminescent devices
was obtained below 60cd/m°. The optical and crystalline properties, luminescence characteristics are
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doping of Mn. Only one peak emission at around 585nm
originating from Mn luminescent center is observed in the photoluminescent and electroluminescent

discussed in terms of the effects of the repeated deposition and Mn-doping.

» gasdgtn YA LRTHY

—435—




2 WEBESEEE B 58 B4R 2001
LM E

[I-VIZ 34E< ZnSe 35eVolAte] FAd =
S Mo EZN FARA L] FPA AEZ de] &
AR qlch §3), adrrbA e FAFAAZA B
(Mn)& 3718 #3loled(ZnS) W) electrolumi-
nescence(TFEL)7} A-8-3}=|9) 2. 9][1], o] ¥ v}
2] A& A8l ¢ske] chekdt wiy el Az
&l 9l AA - dFFH 2 o2, 3l

Hot WallHW)#H -2 4% 248 A4 7t
gto] 712 7)ol =dslA st o7l §
Aol wog AAs= woz dodgoen
Gy aeol sl7k-E 278 AL 2N F
A o] wpakg -G 4 U4

£ AFedM e HW S o] F-24
B Sulfur(S)& FF3HA 71 o] F7TE AHE
st} A Foghg wbislE s (e e
ofs Ao 7]m $ell ZnS wuhe A zbslgdch o]
whlof o8] wbubg MAgAZIoZH Ut HA
HHoa So| AL TP BT A=Y F
o] Eadalold g2y Ho} A A
HAdzpo] 7|l o] W o2 AFAAZ ZnS ¥
utat ZnS whete] AAA F Mng 71 ZnS:
Mn ute}e] diste] 7)ol Fe] fiol wE whut
o ElA - e XL SAFEN WE A
Zo| ubate] EAd wXE s BY - HEF
ek = o] whiloll o3 HF3l ZnS:MnE FHE
wtel EL-& AlAste Mn 37 &59 Mn 371 Al
7re] wislol| wE whSA e Bl sk

X

2_ Al & l:ll-t:HﬂI. S

o

i
I

2 AgdAE 1xX10Pasl 7] AZEE 71
4 ole ZAF AF 71944 HW 34X & AHS-
k. HW 223343 o] B3 dibgad Abghd o]
] BaEa4] AF SHAMd = e L
7 7l% 295 7hAa 9t 1R Ere o9
AFe o s Aol=Ee dA 2Elo o&) A
=Z =t} Fig. 12 F3tale] Ay & 719
o] o] ZARE Yely 2 Qi) 49 U F £

Evaperation
Cell

ZnS Cell| movel | Mn Cell | move 2

Stop & Moving
Time of Substrate

tzas b vy f

Fig. 1. The diagram of movement of substrate.
The time chart of stopping and moving
of substrate is also shown.
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Fig. 2. The dependence of growth rate on
numbers of substrate rotation.
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Fig. 3. The dependence of growth rates on Mn-
doping time. The variation of growth rates
on Mn cell temperature is also shown.
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Fig. 4. Transmittance spectra of ZnS and ZnS:
Mn thin films.
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Fig. 5. The dependence of energy band gap on
Mn-doping time and Mn cell temperature.
The dotted line indicates the Eg of ZnS
film prepared without stopping.
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Fig. 6. The dependence of (111} intensity ratio
and FWHM on Mn-doping time and Mn
cell temperature. The dotted line indicates
those of ZnS film prepared without
stopping.
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