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ABSTRACT

181216

Humidity-induced degradation caused by physical agglomeration is a major problem in typical Ag-
based low-emissivity films. Searching for hard protective layer to pfevent the films from scratching
and chemical reaction is necessary for long life operation. Silicon nitride(Si,N,) films deposited by
D.C. pulse magnetron sputtering was chosen in this study. The study involved variable parameters
of electrical power, pulse widths, pulse frequencies, film thickness, and gas flow rates of argon (Ar)
and nitrogen (N,). In order to obtain stoichiometric Si,N, protective film the nitrogen flow rate
should not less than critical value. If nitrogen flow rate is less than critiéal value there will be non-
reacted silicon atoms in the film of Si;N, and tend to form SiO, immediately when the film is
exposed to atmosphere .SiO, has more than twice the volume of silicon and provided the peeled off
result caused by compressive stress in the film. Good Si;N, film is transparent with transmission of
80 percents in the region from A =400 nm to near infrared. Index of refraction n (7\.=550 nm)
=2.033. The best condition for highest Young modulus and hardness were 200 GPa and 12.4 GPa
respectively. This was secured under deposition condition of 160 watts electrical power ,3696 ns
pulse width ,100 kHz pulse frequency ,and gas flow rate of Ar:N, =45:13 sccm at coating pressure
of 7.18X10™ mbar. The thickness of Si;N, had been tried at 5.0,7.6 ,12.6,and 25.2 nm on glass the
color of films become more yellow like when the thickness increases. The emissivity of Ag-based

films width protective layer change from 0.07 (at 5.0 nm thick) to 0.095 (at 25.2 nm thick).A

negative result occurred when Si;N, was deposited on top of TiO,/Ag/T VTiO, films. It was the
increasing of near infrared transmission from 20% to 40% and the decreasing of heat mirror index
(HMI) from 3.57 to about 2.00. Moreover the best coating condition of Si,N, of thickness 12.6 nm
on silver-based film system was provided to observe silver agglomeration during one year long
compére to the non protective film, the result was quite dppreciated. We could not observe silver

agglomeration under protective film compared to the unprotective one.





