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Novel Cleaning of the Polymer Adhered to the Large-Area Diffuser
Using the Pulsed Nd:YAG Laser
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Abstract As one of the important maintenance works, we should remove the polymer film accumulated
in the chamber surfaces of the vapor deposition equipment that are used for fabrication of
semiconductor and display devices. The sand blast method, that is the conventional method, needs lots
of time and cost, not alone with the environmental concerns. To overcome these shortcomings, we have
developed a novel cleaning method where the infrared pulsed laser is used as the cleaning tool. When
we carried out this new cleaning process to remove the AlF film attached to the surface of the large-area
diffuser, the concentration of the remaining fluorine was found to be 50% compared with the value we
have got with the conventional method. In addition, the roughness of the diffuser surface has also been
reduced by more than half, which demonstrates that the new method imposes much less physical

damage to the diffuser surface through the cleaning process.
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Fig. 1. Schematic of the pulsed-laser cleaning
process (melting and vaporization).
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Fig. 2. The waveform of the Nd:YAG laser pulse that
was used for the cleaning process. The image
was captured by Tektronix storage oscilloscope.
(a) pulse repetition rate : 20 kHz (b) FWHM :
~150 ps.
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Fig. 3. (a) The large-area diffuser. (b) The cross
section view of the diffuser when it was
cut from a to b along the z direction (The
symbols a, b and z are shown in Fig. 3(a)).
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Fig. 4. The scanning schematic diagram of the robot
conveyor and galvanometer for the cleaning
process.
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Fig. 5. The concentration of the remaining fluorine
after (a) laser cleaning process and (b) sand

blast.
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Fig. 6. The surface roughness of the diffuser when it
has been cleaned by (a) the conventional sand
blast method and (b) the novel pulsed laser
cleaning method. The measurements were
carried out by the Surfcom 1400G Flatness of
Accretech.
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