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Preparation and Photoelectric Properties of Zn-doped CdO
Films by Sputtering
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ABSTRACT: The work aims to expand forbidden bandwidth and improve performance of CdO film by doping ZnO to it with-
out affecting its electrical property. A series of Cd;,Zn,O transparent conductive films were deposited on glass substrate and
silicon <111> substrate by adopting RF magnetron sputtering. Structure, optical and electrical properties of the films were tested
by using XRD, UV spectrophotometer and Hall effect measuring instrument. The structure of films turned to 3 phases as the Zn
doping content increased: RS (rock salt) phase if x<0.25, mixed phase if 0.25<x<0.5, and WZ (wurtzite) phase if 0.5<x<1. After
Zn doping, the absorption edge of the films could be increased to nearly 3 eV, and resistivity was 6.69x10™ cm, carrier concen-
tration was about 7.92x1020 cm™, which was similar to electrical properties of CdO film. CdO film doped with a certain amount
of ZnO can improve forbidden bandwidth without affecting its electrical properties, so that the film has good photoelectric
properties.
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Fig.1 XRD spectra of CdO;_,Zn,O in different doping ratios
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Fig.3 Transmission and reflectance spectra of CdO

XFRERERI R B 4 ~FJ7 B9 5C R R AT A
WA, HIERAS X o sg s B BT I A i 64 e i
UGN 4 TR o G ET TR AR L A M
W, HERAE S Fras. Al i, e x<0.28 IX[H],

SRR TR . 7E x=0.28 FiT, WIGHAE —ANgEAs
KTk, 454 XRD IE5H, A e A AR 5] i
AU AR x>0.28 IX[E], WG AkLEREE ZnO B4k
ARG R

2.0

1.5F

AZ

1.0

0.5

0 [1 1 1
2.4 2.5 2.6 2.7

EleV

K4 Cdo Yy A*E, ik
Fig.4 4*-E, Curve of CdO

2.8

35

30F

EleV
\ T

2.5

2.0
0 01 02 03 04 05 06 0.7 08 09 1.0
X

K5 ol bl x BE T e
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Fig.7 Variation curve of mobility and carrier concentration

3 BE

1) CdO Wik Zn 824 B a3 & & A M2,
AHZS I P R A AE x=0.25 Kb, S NER A AR S Ky
RAM, ZJABHER Zn0 £ FHLFEH .

2) Cd,_Zn,O #IRAE x=0.25 b HA BT %
B PERE , HAE 400~1700 nm 785 BBl PN AR A AR i 10385 )R
(~85% ), B— i) 1TO 55, 1M HiZx45 24 L) i)
JEAH L T4 CdO HA T myny e licals, i B 2=
FEARARZ 0 (7=6.69%x107* Q-cm, n=7.92x10" cm™ ),
XEOEF M RE MY CdiZn,O LB S
W« K BH A Fa, Tt 5B S5 A R ) A R 5

S -

[1] AKSOY S, CAGLAR Y, ILICAN S, et al. Effect of
Heat Treatment on Physical Properties of CdO Films
Deposited by Sol-Gel Method[J]. International Journal
of Hydrogen Energy, 2009, 34(12): 5191-5195.

[2] MULLER J, RECH B, SPRINGER J, et al. TCO and
Light Trapping in Silicon Thin Film Solar Cells[J].

[3]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Solar Energy, 2004, 77(6): 917-930.

SELVAN J A A, DELAHOY A E, GUO S, et al. A New
Light Trapping TCO for Nc-Si: H Solar Cells[J]. Solar
Energy Materials and Solar Cells, 2006, 90(18): 3371-
3376.

BENEKING C, RECH B, WIEDER S, et al. Recent
Developments of Silicon Thin Film Solar Cells on
Glass Substrates[J]. Thin Solid Films, 1999, 351: 241-
246.

HARTNAGEL H L, DAWAR A L, JAIN A K, et al.
Semiconducting Transparent Thin Films[M]. Bristol:
Institute of Physics Publishing, 1995: 1-378.

k. BEPEMS 2 DURLE B oL CAO WA PERE I
1K[D]. B Wil k2%, 2007.

ZHANG Pin. Performance Optimization of CdO Thin
Films Deposited by Magnetron Sputtering[D]. Hang-
zhou: Zhejiang University, 2007.

CHOI Y S, LEE C G, CHO S M. Transparent Conduct-
ing ZnxCd1_,O Thin Films Prepared by the Sol-Gel
Process[J]. Thin Solid Films, 1996, 289(1/2): 153-158.
YU K M, DETERT D M, CHEN G, et al. Defects and
Properties of Cadmium Oxide Based Transparent Con-
ductors[J]. Journal of Applied Physics, 2016, 119(18):
181501.

DETERT D M, LIM S H M, TOM K, et al. Crystal
Structure and Properties of Cd,Zn;,O Alloys Across
the Full Composition Range[J]. Applied Physics Let-
ters, 2013, 102(23): 232103.

ZHU Y Z, CHEN G D, YE H, et al. Electronic Struc-
ture and Phase Stability of MgO, ZnO, CdO and Re-
lated Ternary Alloys[J]. Physical Review B, 2008, 77
(24): 209-245.

fEdE, BN, DR, 5. Cd BARGHY ZnO
FL 4 A 0 5 — PRSI S [0]. W BE=A4R, 2008, 57
(2): 1066-1072.

TANG Xin, LYU Hai-feng, MA Chun-yu, et al. First-
principles Study of Electronic Structure for Cd-doped
Waurtzite ZnO[J]. Acta Metallurgica Sinica, 2008, 57
(2): 1066-1072.

Widh, Fh, B2, 4F. InyOs:Sn(ITO)M R MY %45
PEBFFE[I]. WH2ER, 1999, 35(9): 934-938.

CHEN Meng, SUN Chao, GUAN Jun, et al. In,O5:Sn
(ITO) Optical Research[J]. Acta Metallurgica Sinica,
1999, 35(9): 934-938.

HAS L, WALUKIEWICZ W. Effect of Polarization
Fields on Transport Properties in AIGaN/GaN Hetero-
stracture[J]. Phy Rev B, 1997, 56: 1520.

DETERT D M, TOM K B, BATTAGLIA C, et al. Fermi
Level Stabilization and Band Edge Energies in
Cd,Zn,_,0 Alloys[J]. Journal of Applied Physics, 2014,
115(23): 233708.

FRAA2E, WIZC. ZnO/CAO 524 Wi 11 1 £ B HoAk g
WEFE[I]. ShEEATEL, 2013, 44(7): 996-1000.

ZHENG Bi-ju, HU Wen. Synthesis and Characteriza-
tion of ZnO/CdO Multilayer Thin Films[J]. Functional
Materials, 2013, 44(7): 996-1000.

BURSTEIN E. Anomalous Optical Absorption Limit in
InSb[J]. Phys Rev, 1954, 93(3): 632-636.

MOSS T S. The Interpretation of the Properties of In-
dium Antimonide[J]. Proceedings of the Physical So-
ciety Section B, 1954, 67(10): 775.



