Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 16, No. 1, p. 65, January: 2003.

|
A olx ol ofsf HMEHE ZnO-Si-ZnO
ct& wete 54 o7

Characteristics Investigation of ZnO-Si-ZnO Multi-layer Thin Films Fabricated
by Pulsed Laser Deposition

HEY, TEAN, HEY, Y44, ojatE
{Hong Seong Kang, Jeong Seok Kang, Eun Sub Shim, Seong Sik Pang, and Sang Yeol Lee)

Abstract

Zn0O~Si~ZnQ multi-layer thin films have been deposited . by pulsed laser deposition (PLD). And then,
the films have been annealed at 300T in oxygen ambient pressure. Peak positions of ultraviolet (UV)
and visible region were changed by addition of Si layer. Mobility of the films was improved slightly
than ZnO thin film without Si layer. The structural property changed by inserting intermediate Si layer
in ZnO thin film. The optical properties and structural properties of ZnO-Si~ZnO multi-layer thin films

were. characterized by PL(Photoluminescence) and XRD(X-ray = diffraction) method, respectively.
Electrical properties were measured by van der Pauw Hall measurements
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Fig. 1. Schematic diagram of Zn0O-Si-ZnO multi-
layer film.
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Table 1. FWHM of ZnO-Si-ZnQO multi-layer
films,
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Fig. 2. (a) PL spectrum of ZnO film without Si layer.
(b) PL spectra of ZnO-Si~ZnO multi-layer films.
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Fig. 3. (a) PL spectrum of ZnO film without Si
layer at UV region. (b) PL spectra of
Zn0-Si-Zn0 multi-layer films at UV
region,
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Fig. 4. (a) PL spectrum of ZnQO film without 5i
layer at visible region. (b) PL spectra
of ZnO-Si~-ZnO multi-layer films at
visible region.
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Tabhle 2. Hall measurement of ZnO-Si-ZnO multi-
layer films.

p(Rcm) Conc.(/ar)  u(cri/Vs)

ZnO without

. 00228  4.28x10" 6.41
Si layer

as—grown 00301  1.093x10" 189946

FdA7 19

147+ 00251  1.206x10"  20.6552
FEA 7 18

A2 00349  8736x10"  20.4986




FANHE ¢ F AT BY 2479 FEAY
FollE n ¥=7 #aeHd A%ELS A b8
2] gstert olFEE 641 orf/VsdlA 20 en/Vs
oldes 3w AE FAHAA ‘

4.8 B

Zn0 ¥tetel 8i & A4t ZnO-8i-ZnQ o
% uebg AFsgn. o wupd #eo T2H,
B3, A4 54& dFAAt 24% FEA
¥ oeuee Sig A9 4 Zn0 €ebd
g £ 2AEE M S AlS. F9E
FHdMe UVEHA 380 nmoAA 376 nmE 4]
AMWol7t BAEAT Arle FaHAT 7HA#
FAdMe FEAE Aol FrHEd wel W
550 nmell Al 600 nme] G} 7HAFe] A7 &
Ztabe A4S JEIY d713 849 59
M Sigg AYFLER 641 ar/Vsoll A 20 cof
/Ns o}3ez olgxg& F7/Hd & A od
¥ BEH 54 s olFRY IFvhe Ye=
ZnO ¥ete) FaA4 AN B 4ol st
Zoltt.

At 2

o] wE& 2001dE ¥=EIFAE AHd
98t A= AS. (KRF-2001-041-E00152)

& #2d

(1] Ahmed Nahhas, Hong Koo Kim, and Fean
Blachere, “Epitaxial growth of ZnQO films on
Si  substrates using an epitaxial GaN
buffer”, Appl. Phys. Lett, Vol. 78, p. 1511,
2001.

[2] A9, ¥, #55, "Zn0 #F22 4+ F
3", AzjAAA g3 A, 149, 8%, p 1],
2001,

[3] E. S. Shim, H. S. Kang, J. S. Kang, S, S.
Pang, and S. Y. Lee, "p~n Heterojunction
Composed of n-ZnQO/p-ZnO-doped InP”
Trans. on EEM, Vol. 3, No. 1 p. 1, 2002.

[4] Y. R. Ryuy, W.J. Kim, and H. W. White,
"Fabrication of homostructural ZnO p-n

A7) A A A 28 E =R A, Vol. 16, No. 1, Janvary 2003.

junctions”, J. of crystal growth, Vol. 219, p.
419, 2000. ‘
8] Y. R. Ryu, 5. Zhu, D. C. Look, J. M.
Wrobel, H- M. Jeong, and H. W. White,
"Synthesis of p-type ZnO films", J. of

crystal growth, Vol. 216, p. 330, 2000,

6] 234, ded, 234, 12, ¢34 &
& A¢ Zn0O uete] 291N g spAg @
3 A7 Ao, #FA|HAGE ] 20015
At #=84, Vol. 14, No. 1, p. 108,
2001.

{71 S. A, Studenikin, N. Golego, and M.
Cocivera, "Fabrication of green and orange
photoluminescent, undoped ZnQ films using
spray - pyrolysis”, J. Appl. Phys., Vol &4,
No. 4, p. 2287, 1998.

[8] K. Vanheusden, W. L. Warren, C. H.
Seager, D. R. Tallant, J. A. Voigt, and B.
E. Gnade, "Mechanisms behind green photo-
luminescence in ZnO phosphor powders”, J.
Appl. Phys., Vol. 79, p. 7983, 1996.

[9] E. S. Shim, H. S. Kang, J. S. Kang, J. H.
Kim, and S. Y. Lee, "Effect of the variation
of film thickness on the structural and
optical properties of ZnO thin films
deposited on sapphire substrate using PLD”,
Appl. Surface Sci, Vol. 186, Issues. 1-4,
No. 28, p. 474, 2002,

[10} Sang Hyuck Bae, Sang Yeol Lee, Beom Jun
Jinb, and Seongil Im, “Growth and
characterization of ZnQO thin films grown by
pulsed laser deposition”, Appl. Surface Sci.,
Vol. 169, p. 525. 2001.



