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Proposal of New CVD Method using Flash Boiling Spray of Mixed Solution
(Fabrication and Evaluation of Injector for Wafer Larger than 200mm)
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A novel supplying evaporation precursor method using CVD with a mixed solution that
eliminates several of the disadvantages when using the standard CVD method, such as the
thermal decomposition of the precursor and the adhesion of the pipe wall and evaporator, is
proposed. In this method, the mixed solution is injected into the vacuum ambient through
the injector, which is set at the top of the chamber. Then, flash boiling occurs when the
solution pressure is depressed below the saturated pressure. Consequently, a homogeneous
vapor is formed by the flash boiling. In the previous study, optical measurements were taken
to evaluate the flash boiling sprays from the multi-hole, swirl, and slit nozzles, and the best
nozzle shape was selected from these evaluations. As a result, the slit nozzle was found to
promote a better flash boiling phenomenon than the other nozzles. A homogeneous SiOg,
Nb20s5 and HfOz film was successfully formed by this method. In this paper, the slit nozzle
injector used in the method was fabricated to form a homogeneous thin film on a wafer
larger than 200 mm. First, the influence of the slit angle on the spray shape the evaporation
characteristics were taken into consideration. Slit angle of 75° and 180" were used for the
single slit nozzle. Back light photography and LIF, Mie scattering were used to observe the
spray. According to the results, the 180" slit nozzle spread was wider and had better
evaporation characteristics than the 75° slit nozzle. Second, a double slit nozzle was
fabricated and the angle between the slits was evaluated. The angles between the slits were
90, 120, and 150°, and the slit angle was 180°. The spray shape was evaluated by conducting
a simple optical measurement. As a result, flash boiling was promoted when the angle

between the slit was 120°.
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Table 1 Experimental conditions for single slit nozzle

Raw beginning material TEOS+n-pentane

Mole fraction of n-pentane 0.6

Slit angle [ deg. ] 75 180
Slit width [ mm ] 0.15

Sac volume [ mm3] 1.7
Ambient pressure [ Pa ] 17
Injection pressure [ MPa ] 0.42

Chamber temperature [ K] Room temperature

Injection quantity [ mg/pulse ] 1.8

Nozzle body

Slit width
0.15mm

Slit angle

Fig.5 Schematic image of nozzle geometry for single slit
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Fig.6 Temporal change of flash boiling spray injected from
single slit nozzle
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Table 2 Experimental conditions

Material Ethanol
Injection pressure P, 0.4 MPa
Injection quantity Q;,, 5mg
Ambient pressure P, 10 Pa
Angle between the slits C | 90, 120, 150 deg.
Slit angle 180 deg.
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Fig.11 Flash boiling spray image with variation of nozzle configuration
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