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Abstract Transparent zinc sulfide (ZnS) thin films were deposited on flexible polyimide(PI), In-doped SnO,
(ITO) coated glass, and quartz glass substrates by radio frequency (RF) magnetron sputtering at different substrate
temperatures. The effects of substrate temperatures on the crystal structure, optical transmittance, refractive index,
and surface morphology properties of ZnS films have been systematically studied. The films showed preferential
growth of ZnS (111) crystal plane with increasing substrate temperature. The average optical transmittance of the
flexible and rigid ZnS films is above 80% and 85% in the visible and infrared spectral range, respectively. The
refractive index of the flexible ZnS films is 2.21-2.56 in the 400 nm—890 nm wavelength range. In addition, the
refractive index of the rigid ZnS films deposited at 300°C is 2.26 at 890 nm wavelength. The surface roughness and
film thickness of the flexible ZnS films decreased with increasing substrate temperature, reaching a minimum of
2.99 nm at 300°C. The optimum substrate temperature for the flexible ZnS films is 200°C—300°C to obtain the
optimized performance of ZnS-based flexible optoelectronic devices.
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Fig. 1 XRD spectrum of the ZnS films grown on ITO glass

substrates at different temperatures

&l 2 Fi7s R AEAS [l IR 25 A7F T, Sk PL AT
JiE b 45649 ZnS W B 9 XRD 6-20 K3 . M\ XRD
it S T LLE W IEA RE S TE 20 R 15.6°45 47
LT SR S, Sk B PLERERNIK . MM
PL AR JE h 100°C 1), #£ & 19 XRD 6-260 414 &
WA IR B ZnS MEAOAT S0 . SR, ST
5 DA 100°C T+ 2 200°C I, 7 20y 28.9°F T
I T RBIAY ZoS(I DTG0, (AR BEAAR, s
fo JES R T 55 2 300°C B, ZnS(111) A7 S 05 A7

—— ZnS on PI @ 300°C
—— ZnS on PI @ 200°C
—— ZnS on PI @ 100°C

1000 f PI

800 |
ZnS(111)

600 f

400 4
ZOON\'—;—\‘__;‘Q
0- 1 1 1 1 1 1

10 20 30 40 50 60 70 80
20/(°)

K2 AR PLAIIREE T ZnS WA X SFEATH G
Fig.2 XRD spectrum of the ZnS films grown on PI substrates
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at different temperatures
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Fig. 3 Effect of substrate temperature on the optical transmit-

tance of the ZnS films grown on flexible PI substrates
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Fig. 6 Refractive index variation of ZnS films with wave-

length at different ITO glass substrate temperatures
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Fig. 7 Surface morphology of the ZnS films grown on PI substrates at temperatures of (a) room temperature, (b) 100°C, (c) 200°C,

(d) 300°C
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