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ABSTRACT

Zn,Co,O (x = 0.05 ~ 0.20) films were grown on Corning 7059 glass by sol-gel process. A homogeneous and stable Zn,_,Co,O sol
was prepared by dissolving zinc acetate dihydrate (Zn(CH;COO),*2H,0), cobalt acetate tetrahydrate ((CH3CO,),*Co+4H,0) and

aluminium chloride hexahydrate (AICI; - 6H,0) as solute in solution of isopropanol ((CH3), - CHOH) and monoethanolamine
(MEA:H,NCH,CH,OH). The films grown by spin coating method were postheated in air af 650°C for 1 h and annealed in the

condition of vacuum (5 x 107 Torr) at 300°C for 30 min and investigated the nature of c-axis preferred orientation and physical
properties with different Co concentrations. Zn,.,Co,O thin films with different Co concentrations were well oriented along the c-axis,
but especially a highly c-axis oriented Zn;_,Co,O thin film was grown at 10 at% Co concentration. The transmittance spectra showed
that Zn;,Co,O thin films occur typical d-d transitions and sp-d exchange interaction became activated with increasing Co
concentration. The electrical resistivity of the films at 10 at% Co had the lowest value due to the highest c-axis orientation. X-ray
photoelectron spectroscopy and alternating gradient magnetometer analyses indicated that no Co metal cluster was formed, and the
ferromagnetic properties appeared, respectively. The characteristics of the electrical resistivity and room temperature ferromagnetism
of Zn;Co,O thin films suggested the possibility for the application to dilute magnetic semiconductors.
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Fig. 1. Flow chart for the preparation of Zn,.Co,O thin films
by sol-gel method.
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Fig. 2. XRD pattern of Zn;_,Co,O thin films with Co concentration.
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Fig. 3. Change of the c-axis lattice constant (a) and FWHM &
crystallite size (b) of Zn;,Co,O thin films with Co
concentration.
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Fig. 4. SEM micrographs of Zn,_,Co,O thin films with Co concentration; (a) 5 at%, (b) 10 at%, (c) 15 at%, and (d) 20 at%.
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Fig. 5. The optical transmittance spectra of Zn;,Co,O thin
films with Co concentration; (a) 5 at%, (b) 10 at%, (c)
15 at%, and (d) 20 at%.

Fig. 5 Co FxHg] W& Zn, ,Co 0 e UV-
visible 250~800 nm ¥ ®HeloA 2] FEAES ER
ATt Zn,,CoO BMEhe H|w3 ¥ &S VepiTh
I gEA don, FEFHE 370~400 nmoll A e AL
Co &7t 5718 wet 71A13 49X F3&2
S g8 4 Ut} ol¥ Zn, Co0 vtge] ¥
o

R
A FA3-E 7HAI 3AL, Co TE7F S7HY

e BRI

(d)

of wel ge ZEMo] A A wet Fgo] i
gk 712 Byuste Rl o)9) 7do] wpuke]
o] AR AL 568, 615 2 660nm (2.18, 2.0
8|7 1.88eV)dllA e AW AE Coooll oF A
A9l d-d AAF Mololl 93k F4To] e ] HE
AtE*? 7n, Co,09] uFet oA Co™'el F
4] 4f AE2RE 9 deHe] 33 vk
Z83E AxoM F5 ey 2g AT o
o % 2 oz FRslE A=z ‘A F)
E(G)HA Hol® 660 nme] W& FFdTh TE %
F&4E 9 2p AxolA AFAEHY FAANAS Z
ARz FRsE ARR) ‘AF)— T P) A Hol2
o) W F4aly, A e 7] AeelA 2g9]
Ble] Axold Tl el 3 diAS ke AdH
38 Axzo] ‘AF)—2A(G) DA FAe)Z 568nm
et 28y o)y Faue FAE o
Al Aejste] A 2Fst Zn, Co,0 vBFEtallA 15at% Co
o A= &l FE AHAEZE vkt o= Co
TE&E7F 15at% odolAes AAusd e Zhae u}p
g} Co™'oll og AHFHQ d-d AR ol 23 Fgk
A AAFE Aow Bue 5 glh
Fig. 6& Co s=®slo] W& Zn, Co0 vta} el &
AslE Coot AtAe A e E XPSE ol&ste #4
3 AFlo|t}h, HA BAof A 2845eve] C 1s9] FA
2} HAZRE Cool 2pip, 2pyp IIE BASAG? Co

=

o i %
oW ore X
ot fru

0%

ya, 4 P
I o

o

ol
-

o 0 o fo ool 2 orfr X oft o 4y e
o %"




Sol-Gel o2 AZ#t ZnCo,0

Intensity (a.u.)

i
i
1
'
'
t
i
1
(
i
'
'
|
i
t

'
'
1
i
'
'
1
[l
]
|
|
[
'
1
1
\
'
|
1
3
'
)
'
1
'
'
'
1
]
'
'
1

1 L L 11 . 1,
810 805 800 795 790 785 780 775
Binding energy (eV)

Fig. 6. XPS spectra of Co in Zn;.,Co,O thin films; (a) 5 at%,
(b) 10 at%, (c) 15 at%, and (d) 20 at%.
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Fig. 7. XPS spectra of interstitial Zn in Zn,_,Co,O thin films with Co concentration; (a) 5 at%, (b) 10 at%, (c) 15 at%, and (d) 20 at%.
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Fig. 8. Resistivity of Zn;,Co,O thin films with Co concentration.
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