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Influence of Inductive Coupled Plasma Treatment and SnO, Deposition on
the Properties of Polycarbonate
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Abstract: Inductively coupled plasma (ICP) treatment with argon and a mixture of argon and oxygen gases has been used
to modify the surface of polycarbonate (PC) substrates. The results showed that the surface contact angle was inversely
proportional to the plasma discharge power and that the mixed-gas plasma (gas flow 10:10 sccm, discharge power 60
W) decreased the surface contact angle as low as 18.3°, indicating a large increase in the surface hydrophilicity. In
addition, SnO, thin films deposited on the PC substrate effectively enhanced the ICP plasma treatment, and could also
enhance the usefulness of PC in the inner parts of automobiles.
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Table 1. Argon and oxygen gas plasma treatment parameters.

Plasma treatment parameters
7.0x107 Torr
1.0x10? Torr
30, 60, 90 W
5 minutes

Base pressure

Deposition pressure

ICP power

Treatment time
Substrate temperature
Argon/Oxygen gas flow rate

Room temperature
20:0, 15:5, 10:10, 5:15 sccm

Table 2. SnO, deposition parameters by RF magnetron sputtering.

SnO, deposition parameters
7.0x107 Torr
1.0x10° Torr

Base pressure

Deposition pressure

RF Power 2.5 W/cm?
Target SnO, (Purity 99.99%, 3 inch)
Substrate temperature Room temperature
Argon/Oxygen flow rate 10/10 sccm
Film thickness 100, 150 nm
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Fig. 1L The contact angle of agon plasma trested polycarbonate
subdrae a dfferent RF power condition. () Before plasma trestment,
(b) 30 W, (c) 60 W, ad (d) 90 W (Argon gas flow rate 20 scom).

(a) 3.1

(b) 26.1

(c) 183

Fig. 2. The contact angle of plasma trested polycarbonate substrate
a different argon and oxygen gas flow rate. (8) 20:0, (b) 155, (c)
10:10, and (d) 15:5 (RF power condition; 60 W).
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Fig. 3. The visible transmittance of Sno thin film deposited
polycarbonate (PC) substrate. (a) Bare PC substrate, (b) 100
nm thick SnO, film, and (c) 150 nm thick SnO, film.
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Fig. 4. The ultraviolet reflectance of SnO, thin film deposited
polycarbonate (PC) substrate. (a) Bare PC substrate, (b) 100
nm thick SnO, film, and (c) 150 nm thick SnO, film.
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