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1. Introduction
Znfgr_*S and Znr#gt-*S:Mn ternary com-

pound is suitable for the short wavelength
optoelectronic application such as laser
diodes and electroluminescent displays in
the green to ultraviolet region of the sp€c-
trum. We have elarified solid solubility
of the Zn"Mgl_xs ternary solid solutions [ L,
21. Immediately after our report, elec-
troluminescence of Zn#gt_*S:Mn thin films
has been reported in which blue shift of tvtrn

emission has been described[3, 4, 5]. We

have studied fundamental luminescent prop-
erties including composition dependence of
photoluminescence[6, 7, A, gr 10l.

fn this paper, for the first time we have
deseribed photoluminescent properties of
Zn,g'-*S:l{n ternary compound and applica-
tion to ?rtrxVrgr_*S:Mn thin film
electroluminescence ( TFEIJ ) device .

2. Experimental
Znj g'-*S:Mn thin films have been depos-

ited on a quartz glass substrate by a con-
ventional diode-t14>e rf sputtering system.
Mixtures of zns+I*In powd,er and Mg metal have
been used as targets. The details of the
deposition procedure _has already been re_
ported [ 11 , 721 . ZnrIAgr_S : Mn TFEL devices
with a conventionar doubre-insulating stnrc-
ture have been fabricated.

3. Experimeatal Results and Discussion
The PL and pLE spectra have been inves-

tigated. Fig.1 shows the composition de-
pendence of the dominant PIJE peak energy
and the peak energ:y of the ldn2+ emissiontl3l

D-4-7

for the Zn'gvxS : Mn ( 0 . 5molt ) thin f ilms .

The PLE peak energy is assigrnable to the
band gap possibly with excj-tonic effect.
Therefore the excitonic band gap energy of
the Znrtlg'xS can be described by the rela-
tion i Eg(x)=4.9-1.16x. Also the Zn compo-
sition t xr dependence of the Mn2+ emission
peak energy is shown by the reJ_ation;
Er,,rr, ( x ) =2 .25-0. 15x( ev ) . The peak energry of
Mn2+ emission is linearly approximated by
the composition x, hence Mn2+ ernission peak
shift may be caused by the intrinsic na-
ture of the host materials.

Fig.2 shows electroluminescence spectra

5.0

4.5

4.0

3.5

2.3

2.2

2.L

2.0

sg
ot
TUz
tu
}<

tu
(L

Electroluminescent Properties of Zn*Mg1-rS:Mn Thin Films

Ryo rnoue' Takayoshi Nishigaki, Masahiko Kitagawdr Setsuya Kinba,
Kunio fchino and Hiroshi Kobayashi

Department of Electrical and Electronic Engineering, Tottori University,
4-L0L Koyama-Minami, Tottori 680-8SS2| Japan

Phone,/Fax: +81-85 7 -3I-5239 , E-mail : kitagawa€ele. tottori-u . ac . jp

r"8s zlitcoRn-ro3h|oK X
PLE

1
ZnS

andFig. 1- Composition dependence of pL,
EL Peak Energy.

ZryMg1-pS:Mn(0.Smol%)

o PLE
nPL

Epln = 4.65-1.16x (eV)

EpL = 2.25-0.15x (eV)

240



from EL, devices wj-th ITO/Si3N4/ZnxMgr_*S :Mn/

Si3N4/AI structures. EL emission has shovred

blue peak shift with the increase of Mg

compositiont3l.
In Fig. L are also shown composition de-

pendence of EL peak enerlly in addition to
PL results. PIJ and EL peak energy seem to
show similar tendency with the increase of
Mg composition.

We have obsenred electroluminescence spec-
tra of Zn*Mgr_*S TFEL devices prepared by
radio frequency sputtering for the first
time.

4. Coaclusion
In suntrnary, photoluminescence and elec-

troluminescence properties have been de-
scribed for Znr$grxS:t4n with the composi-
tion x covering whole range (0SxS1) by
employing radio frequency sputtering. Re-
markable dependence of Mn2+ emission in
Znfgr_*S on the composition has been e1u-
cidated. Znltgr_xS:I,tn TFEL is promising as
pure green emitting devices.
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Fig. 2 Emission spectra of Znxl,lgl_xs:Mn thin
film gL devices
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