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Abstract: SnS thin films were prepared on glass substrates by RF magnetron sputtering technique.
The crystalline structure, composition, surface morphology, film thickness, transmittance and re-
flectance of the films were characterized by XRD, EDS, AFM, FE-SEM and UV-Vis-NIR spectros-
copy, respectively. The results show that the increase of thin film thickness helps to improve the
crystalline quality and component ratio of the film, and the grain sizes and particle sizes increase
with the increasing of the film thickness. The refractive index of the sample increases with the in-
creasing of film thickness in the wavelength range from 1 500 to 2 500 nm. The samples have strong

absorption in the visible light region with the absorption coefficients of 10° ¢cm ™'

order. The energy
bandgap (E,) of the film with thickness of 1 042 nm is 1.57 eV, closes to the best optical bandgap

of the solar cell materials(1.5 eV).
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Fig.1 XRD patterns of SnS films with different thickness
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Fig.2 EDS spectra of SnS films with different thickness
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Table 2~ Chemical composition of SnS films with different
thickness
WIS /om Sv/%  S/%  Si/% n(Sn):n(S)
439 11.28 15.80 73.12 1:1.38
496 13.21 17.48 69.32 1:1.32
754 29.27 33.90 36.83 1:1.15
1 042 31.57 35.57 32.85 1:1.13
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Fig.3  Cross-sectional FE-SEM image of SnS films with dif-

ferent thickness
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Surface roughness and grain size analysis of SnS

films with different thickness

R P b7 E) S PP
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nm nm nm nm
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1 042 nm

3.4 REWRSH

K6 A7) J5 B 0 SnS R RE & 19 5 5%
Tk, AT UL BT A R 0 S SR O 1 7 55 W i IX
W(E =he/A <E,) BRGNS , X TG L
SEHITE SnS B/ 25 A THAN SnS H#EE/ SR RHIS
ST SR OGAR B85 B A 0, BSOS Y
P& =2 W MV BE R W W R BB g, SC R
[12,15-17 IR R AFHOGE 73 58 € T CdS , ZnS |
Cu(In,Ga) Se, .Cu,ZnSnS, 1 SnS 78 JIE i) 2545 58
&, B GERE E, 0 RNT RO OGRS 5
W i DX s AR B AR T E Ok AR O T fE
T NE 6 15 5 R R 439, 496, 754,
1 042 nmFE GBS SR £, 20 172 2. 03,1. 93,
1.83,1.61 eV,

K7 A JE BE () SnS IR AR & 1938 5%
W, R ERT UL AR AT DLEE P A R
L ARARIG, Ay it AT DX Il 7E T 21 AP DX it i o
K, R 5 IX sk, 1A A R it s S
T 55 IR AT DX 35+ B9 35 R 52, i 5553 R WAL X 35 %) 3
SR S A 3 N 1 K Ty M R 8

BT T, R AT IR 1 SO, T, M T,
O3 R A5 OGS T UL A I I A AL AR R |
TSR Orign 301 3% 422 WA it 11 35
T B W R A L S A i e . BT
Lk PRI IR,



55 4 1] &5, S JEEXS SRR SR A 1Y SnS WSS R A M B B 433
0.5¢
0.3r
0.4r
ERN 5 03 L
3 8
= =
= £ 02
0.1
0.1t E,
a: 439 nm ’ b: 496 nm
0 1 | I L I 1 [0) | I 1 | L I
0.5 1.0 1.5 2.0 2.5 3.0 3.5 0.5 1.0 1.5 2.0 2.5 3.0 35
hv/eV hv/eV
0.5
0.40r 1
0.4r 0.35¢
© o 0.30r
£ 03 g
g T —— g 0.25+
] o}
T 02 T 0.20- T~
~= ~
0.15+
0.1} E, E,
c: 754 nm 0.101 d: 1 042 nm
0 L | I 1 | I 0.05 | I 1 I L 1
0.5 1.0 1.5 2.0 2.5 3.0 35 0.5 1.0 1.5 2.0 2.5 3.0 35
hv/eV hv/eV
Bl 6 NEERERY SnS WEREAR & 0 5

Fig.6 Reflectance of SnS films with different thickness
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