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Growth of NiO thin films by RF sputtering method and fabrication of NiO-related solar cell
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Abstract Undoped and Cu-doped NiO films with a thickness of approximately
200-500 nm were deposited by RF magnetron sputtering on soda-lime glass (SLG)
and ALO; (0001) single-crystal substrates. A carrier concentration of 9.8 x 10"
cm” and a carrier mobility of 9.0 x 107 cm® V' s were obtained for Cu-doped
NiO films prepared very low O, fraction in the gas phase ([0, / (Ar + O,)] = 0.1 %).
An optical transmittance of > 50% in the wavelength range of 500-800 nm was
obtained with substrate temperature at 340 °C. These results suggest that Cu-doped
NiO films should be useful for visible-transparent solar cells.
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Fig.1 Optical transmittance at 500nm of Fig.2 Carrier mobility versus carrier concentration
NiO films as a function of O,/(Ar+0,). of undoped and Cu-doped NiO films.

kY, BRFRETOERKE /2D Ni ZALOFERZRLF—REL 72D 6 fEdhH
D Ni BB LizTeoThD EEZ LD,

Fig.2 IZ NiO REEDOF v U 7EFE & BEEORLR A R 7, undoped 72 NiO #HifE|Z
A Cu ZRINL7Z NiO HEEOX v U T EEIFIK T L TWD, Ziudk&—5 > hHFoO
Cu ODEFFED 10mol% L% TH > 7270, HEAFIZEIM S TIW D H O O
EMETLEY U7 ELTEIN TV 2WEB X HD,

Fig.3 |Z3MARE % 100(FEMNE)~340°C Thk R L72#Eld XRD X% — 23, i
FEO EFITHEW NIO(IDEHT B — 27 OEIEIME T L T\ Z LR R TE 5, 2
X, ~A 7 b—a OB THiEmERM E Lz B2 5,

Fig.4 |2, ZBIREZ 100(FENE)~340°C &2 L S HpkE L2l OFEE AT M v
R, FEHURE D EFICHEWERERMm EL TS Z ENgNnD, £z, 100°C &
200°C DT EE~200°C & 340°C O] TlLBia R0 _EHRZF LD | FARD A nEvE
THZEIZID, @RI A SO A REMEEZ RIEL TVD,

. (@) o) \; i
& SH I C ISR
E T,=340°C FWHM:0.3S;§ < E 60 b 340°C
7 =
% 200°C S 40
E : z 20 T=340°C
. ] — 200°C °
a L unheated 0.55. é . Unheated — unheated
x . .5 E . E 2 2 ' z 2 2 2 2 '
25 30 35 40 45 300 400 500 600 700 800

20 [deg.] WAVELENGTH [nm]

Fig.3 XRD patterns of Cu-doped NiO films Fig.4 Optical transmittance spectra of Cu-doped
as a function of deposition temperature. NiO films as a function of deposition temperature.
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