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Abstract: In this study, chemical bath deposition method was used to grow Zinc sulfide(ZnS) thin films
from NHy/SC(NH.)»/ZnSO; solutions at 90C. ZnS thin films have been prepared onto ITO glass. The
concentrations of ZnSO; and NH; were varied while the concentration of Thiourea was fixed in 0.52 M.
Structural, optical, electrical characteristic of ZnS thin films were measured. The physical and optical
properties of different ZnS thin films were influenced severely by the concentration of the two reacting
chemicals. The optimal concentration of ZnSOs and NH; was 0.085 M and 1.6 M, respectively.
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Table 1.

concentration of ZnS thin film
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Manufacturing conditions by change of ZnSO,

Parameter

Conditions

/Zn source (ZnSOy)

005M ~ 01 M

S source (Thiourea) 052 M
Complexing agent
DIERINg 48 1.6 M
(NH,OH)
Dipping Time 60 min
Deposition Temperature 90T
Table 2. Manufacturing conditions by change of

ammonia aqueous solution concentration of ZnS thin film.

Parameter

Conditions

7n source (ZnSO0y) 0.085 M

S source (Thiourea) 052 M

C lexi a t
omplexing agen 12 M ~ 24 M

(NH4OH)
Dipping Time 60 min
Deposition Temperature 90T
Table 3. Manufacturing conditions by change of

deposition time of ZnS thin film.

Parameter Conditions
Zn source (ZnS04) 0.085 M
S source (Thiourea) 0.52 M
Complexing agent 16 M
(NH,OH)
Dipping Time 30 min ~ 60 min
Deposition Temperature 90°C
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Fig. 1. Surface and tilt FE SEM image of ZnS film
grown with the ZnSO; molarity. (a) 0.055 M, (b) 0.07 M,
(¢) 0.085 M, and (d) 0.1 M.
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Fig. 2. The transmittance of 7ZnS film with ZnSOy
molarity.
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Fig. 3. The resistivity of ZnS film with ZnSO, molarity.

Table 4. Variation of atomic% of Zn and S in ZnS thin
films with ZnSO4 molarity.

Element n S @)

0.07 M 6.57 3.04 90.39

0.085 M 7.45 3.22 89.34

0.1 M 6.84 2.57 90.89
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Fig. 4. Surface and tilt FE-SEM image of 7ZnS film
grown with the ammonia solutions molarity. (a) 1.2 M,
(b) 1.6 M, (c) 2 M, and (d) 2.4 M.
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Fig. 5. The transmittance of 7ZnS film with ammonia

solutions molarity.
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Fig. 6. The of 7/nS film with ammonia

solutions molarity.
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Table 5. Variation of atomic% of Zn and S in ZnS thin
films with ammonia solutions molarity.
Element Zn S O
1.6 M 722 3.30 89.48
2 M 6.07 3.04 90.89
24 M 3.51 243 94.06
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Fig. 7. Thickness of ZnS films with deposition time.
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Fig. 9. Transmittance of ZnS film with deposition time.
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