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Abstract — It is difficult to meet the cleanliness requirement of 10'%cm? for the giga level device fabrication
with mechanical cleaning techniques like scrubbing which is widely used to remove the particles generated dur-
ing Chemical Mechanical Polishing (CMP) processes. Therefore, the second cleaning process is needed to
remove metallic contaminants which were not completely removed during the mechanical cleaning process. In
this paper the experimental results for the removal of the metallic contaminants existing on the wafer surface
using remote plasma H, cleaning and UV/O; cleaning techniques are reported. In the remote plasma H, clean-
ing the efficiency of contaminants removal increases with decreasing the plasma exposure time and increasing
the rf-power. Also the optimum process conditions for the removal of K, Fe and Cu impurities which are easily
found on the wafer surface after CMP processes are the plasma exposure time of 1min and the rf-power of 100
W. The surface roughness decreased by 30~50 % after remote plasma H, cleaning. On the other hand, the high-
est efficiency of K, Fe and Cu impurities removal was achieved for the UV exposure time of 30 sec. The
removal mechanism of the metallic contaminants like K, Fe and Cu in the remote plasma H; and the UV/O;
cleaning processes is as follows: the metal atoms are lifted off by SiO* when the SiO* is evaporated after the
chemical SiO, formed under the metal atoms reacts with H+ and e- to form SiO*.
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‘HF cleaning
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FeCls Solution (10 gFm) dipping (5 min)
D. I water rinse (5 min)
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- Base pressure; 8X10™ Torr
- Wavelength: 184.9, 253.7 nm
- Distance: 1 cm

+ Cleaning time; 1, 5, 10 min

« Process pressure; 610 mTorr
- Hz flow rate: 100 sccm

- rf power; 20, 60, 100 W

+ Cleaning timel; 1, 5, 10 min

]

TXRF, AFM

& 1. Experimental procedures.
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8 2. Schematic diagram of (a) the remote plasma and (b) the UV/O; cleaning system.
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17 3, Effects of the plasma exposure time of the remote
hydrogen plasma cleaning process on the removal of various
metallic impurities.
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& 4. Surface roughness values (RMS) depending on the
plasma exposure times.
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& 6. Effects of the rf-power of the remote hydrogen
plasma cleaning process on the removal of various metallic
impurities.
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3 5. 2-dimensional AFM images of the samples remote plasma - treated with the various plasma exposure times : (a) bare,
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11 7. Effects of the rf-power (>100W) of the remote hydro-

gen plasma cleaning process on the removal of various metal-
lic impurities.
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18 8. Surface roughness values (RMS) depending on the rf-
power of the remote hydrogen plasma.
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