©
2015 2017

Mechanisms involved in anion defect formation in _reactive sputte-deposition of
fluoride and sulfide thin films and the surpression of the fformation
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In Cu2ZnSnS4 (CZTS) thin films sputter deposition, the combination of the
use of hot reflector-wall and the H2 addition to Ar discharge gas was investigated. The band gap
range of the CZTS thin films deposited in Ar+10% H2 was 1.4 to 1.5 eV, which was narrower than that
of the films deposited using Ar. It was concluded that the combination of the use of hot reflector
wall and the H2 addition to Ar the H2 addition to Ar was effective and appropriate to suppress the
formation of anion defect and narrowing the band-gap. In MgF2 thin films deposition by magnetron
sputtering, the effectiveness of negative bias voltage applied to a double-grid electrode on
increase In film deposition rate and suppression of optical adsorption has been examined. The
optical absorption coefficient was reduced to <2x 10E-4 nm-1 in the visible range and the refractive

index became <1.40. Film deposition rate was increased to >10 nm/min from < 1nm/min by applying a
retarding voltage of -30 to -500 V.
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Fig.1 Schematic of a double-grid type retarding
electrode.
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Fig.2 Deposition rate for MgF, thin films
measured at substrate positions of the
center to the position with a distance of 3
cm from the substrate center for various
retarding voltages.
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Fig.3 Absorption coefficient of for MgF, thin
films at 550 nm as a function of retarding
voltage.
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Fig.4 Deposition rate for MgF2 thin films measured
at substrate positions of the center to the
position with a distance of 3 cm from the
substrate center for various retarding voltages.

The MgF thin films were deposited by Mg-
CF4 reactive sputtering.
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Fig.5 Absorption coefficient of for MgF, thin
films at 550 nm as a function of retarding
voltage. The MgF, thin films were
deposited by Mg-CF. reactive sputtering.
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Fig.6 Mechanisms of negative-ion retarding in
Mg-CF4  electro-negative  gas dc
magnetron sputtering discharge.
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Fig.7 Lattice spacing of the (112) plane of CZTS thin
films deposited by rf sputtering in Ar and in Ar-
10%H; mixture using a sintered CZTS target.
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Fig.8 Crystallite size calculated based on full
width at half-maximum of (112) diffraction
peaks of CZTS thin films deposited by rf
sputtering in Ar and Ar-10% H, as a
function of substrate temperature using a
sintered CZTS target.
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Fig.9 Optical band gap evaluated from the Tauc
plots for CZTS thin films deposited by rf
sputtering in Ar and in Ar-10%H, mixture
using a sintered CZTS target.
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