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¥ 1. Applications of Various Hybrid Films

Application Substrate Monomer Comments Reference
gas separation  polysulfone hollow fibers  perfluoro—2-butyl-tetra—  Selectivity = 16 for Hy/CO; [17]
of Ha/N,, hydrofuran, propylene,

H,/CO,, hexafluoropropylene,
He/CO,, 0y/N,, silicon tetrafluoride,
C0,/CH, pentafluorostyrene,
perfluoro—1-methyldecaline
adhesion to stainless steel, Sn{CHi), + 0, Excellent adhesion by direct pull and ESCA. Plasma 18]
metals brass, Al deposit is mostly Sn.
adhesion to Au, Ag, Cu, trimethoxymethylsilane Lap shear test adhesion good to Al, stainless [19]
metals stainless steel, steel{oxide surfaces), also to Cu, not to Au, Ag.
adhesion, metal hexamethyltrisilazane Qualitative adhesion is good [20]
electrical -
properties
adhesion, glass, polyethyiene, tetramethy(sifane + O, Lap shear adhesion, mostly good adhesion, pencil {21}
surface poly (tetrafluoro-ethylene), tetramethoxysilane hardness
hardness polycarbonate
electrical Si, Al tetramethylsilane Scotch tape test shows good adhesion. [22]
properties
adhesion
water vapor  polyimide film (Kapton) hexamethyldisiloxane Permeability of plasma polymer film to water vapor (23]
barrier is measured. It is very low.
water vapor NaCl, Csl tetrafluoroethylene, 1-2 microns thick coatings are antireflective, {24]
barrier chiorotrifiuoroethylene increase durability in 89% humidity.
water vapor Csl ethylene, Good resistance to 88% humidity except for CIC,Fs. [25]
barrier octafluorocylcobutane, Antireflective coatings.
perfluorobutene-2
water vapor KBr ethylene, 1-5 micoron thick tetrafluoro-ethylene coatings, [26]
barrier tetrafluoroethylene, deposited outside main glow, give best protection.
chlorotrifluoroethlene Only local damage in 95~100%
humidity at 125 for 24 hours.
light guide glass tetramethylsilane + Light guide fabrication for integrated optics. (27}
interconnec— vinylirimethylsilane
tions
transparency Al Cu, Au, nichrome, Sj, tetramethylsilane, High deposition rate leads to powder containing film. [28]
Si0y, B Ta, Ti, W vinyltrimethylsilane, Low deposition rate results in good quality, trans—
hexamethyldisiloxane parent film.
antireflection  poly (methyl methacrylate)  perfluorobutene—2 Antireflection coating, refractive index = 1.39 at A = {29]
coating, refrac— 589.2 nm.
tive index
antireflection  polycarbonate vinyltrimethoxysilane Antireflection coating is abrasion resistant after O, {301
coating plasma treatment.
Electrical styrene Electrical conductivity of styrene plasma polymer. [31]
conductivity Effect of post exposure to Ar, Oy, Ny
Dielectric Telfron, Freons Freon plasma polymer versus sputtered Teflon [32]
properties comparision. They differ in dielectric and optical
properties.
electrical tetramethyltin + O, Conductive B Sn deposited. [33]
conductivity
electrical tetramethyltin Metallic films (Sn/C > 0.4). [34]
conductivity Near monomer inlet. These are semiconducting.
Conductivity increases (get B Sn) with heat treat—
ment.
electrical tetramethylsilane Electrical conductivity as a function of temperature. [35]
conductivity Exposure to 0y
Increases copductivity
charge trapping hexamethyldisiloxane Volumetric space charge: sign depends on presence {36]

of electrode. Discharging begins at 100T.
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Increasing Degree of interaction (Energetic Electrons) with Monomer

Longer Residence Time -
Higher Activating Powe; e
Lower Pressure g

Organic Plasma Plasma Inorganic Thin
—

Synthesis Polymerization Film Deposition
(heated substrate)

NCCN + ®=CH e SiH, + NH e

plasma plasma

®-CN + NC-®©-CH, SiNO,H,C,
(3 isomers)

218 1. The relationship of plasma polymerization to the
related processes of organic plasma synthesis and
inorganic thin film deposition. Processes are listed in
order of increasing exposure of reactants and products
to energetic electrons in the plasma.

B 2. Photopolymerizabie Monomers

Monomer Abbreviation
2-Methoxy ethyl acrylate MEA
2-Ethyl hexyl acrylate EHA
Ethyl acrylate EA
2-Hydroxy ethyl acrylate HEA
2-Hydroxy propyl acrylate HPA

Monofunctional |Methyl acrylate MA
monomer Cyclohexy! acrylate CHA
Vinyl acetate VAc
2-Hydroxy ethyl methacrylate HEMA
2-Hydroxy—3—-chloro propyl methacrylate | HCIPMA
Dicyclo pentanyl acrylate DPA
N-viny! pyrrolidine NVP
Difunctionl 1,6—Hexandio! diacrylate HDDA
Diethyleneglycot diacrylate DEGDA
monomer ;
Tripropyteneglycol diacrylate TPGDA
Vultifunctiondl Trimethylol propane triacrylate TMPTA
Pentaerythriol triacrylate PETA
monomer ) .
Dipentaerythriol hexacrylate DPHA
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38 2. Structure deduced on the basis of crosslink
density calculations and functional group concent—
rations for an ethylene plasma polymer.
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8 4. lllustrative diagram of grain morphology for
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38 7. lllustrative diagram of gold patterning on
polymer/gold hybrid film.
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32 10. FTIR spectrum of cobalt(ll) meso—tetra~
phenylporphyrin—containing plasma polymer thin film.
A specific peak at 1000 cm ™' corresponds to cobalt(l)
meso—tetraphenylporphyrin.
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(a)

(b)

38! 14. Grain size distribution of metal chelate in poly—
mer/metal chelate hybrid film : (a) low evaporation rate
and (b) high evaporation rate.
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