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Abstract Based on the construction of flow-field theoretical model of pulsed gas in atomic layer deposition (ALD),
the variation trend of precursor concentration in the ALD process is analyzed, and an optimized deposition area in the
ALD chamber is obtained. Based on this, the uniformity experiment of Al,O; and TiO; films on the hemispheric

substrate is conducted. The experimental results show that the maximum inhomogeneities of the Al,O; and TiO,

films in the best optimized area are 1.81% and 1.74%,

hemispheric central axis is 0°,
value of 0.04% ; when 0 is 60°,

respectively, which decrease by 47.1% and 50. 8%,

respectively, compared with those in the unoptimized areas.

When the angle 0 between the incident laser and the

the reflectivity of the prepared antireflection films at 550 nm reaches a minimum

the reflectivity reaches a maximum value of 0.5% . There exist shifts with different

agrees in the reflectance curves at other places, and the shift reaches a maximum value of 6 nm when 0 is 60°.
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Fig. 1 Internal structural diagram of 100-mm-diameter cylindrical reaction chamber. (a) Pedestal;

(b) annular holes; (c) baffle; (d) wall of reaction chamber
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Table 1

and relative molecular mass of precursors
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Saturated vapor pressure, viscosity,
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Saturated vapor
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Viscosity /(Pa+s)
Relative molecular mass 18.0153
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Fig. 2 Concentration distributions of TiCl; gas on hemispheric substrate surface under different moments.
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Fig. 3 Concentration distributions of precusors at different moments in propagation process.

(a) 50 ms; (b) 100 ms; (c) 150 ms; (d) 200 ms
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Table 2 Refractive indexes of materials after ALD

Wavelength /nm 400 500 600 700
Refraction index of AL, O;  1.639 1.630 1.627 1.626
Refraction index of TiO, 2.60 2.48 2.36 2.32

®3 ALO, Ml TiO, WM T2 28
Table 3 Process parameters for Al; O, and TiO, films

Film Precursor  Pulse time /s Purge time /s
TMA 0.5 8
Al, O,
H.O 0.5 10
, Ticl, 0.43 12
TlOg
H.O 0.5 12
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Fig. 4 Fitting curves of film thicknesses on substrate surface at different places. (a) TiO, films; (b) Al O; films
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Fig. 5 Fitting curves of film thicknesses on substrate surface under different heights. (a) TiO; films; (b) Al, O; films
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