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A Study on Cleaning Processes for Ti/TiN Scales
on Semiconductor Equipment Parts
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ABSTRACT

Scales, accumulated on some parts of semiconductor equipments such as sputters and CVD during the device fabrication
processes, often lower the lifetime of the equipments and production yields. Thus, many equipment parts have be cleaned
regularly. In this study, an attempt to establish an effective process to remove scales on the sidewall of collimators located
inside the chamber of the sputter was made. The EDX analysis revealed that the scales were composed of Ti and TiN
with the columnar structure. Through the trial-and-error experiments, it was found that the etching in the
HNO;: H,SO4: HyO=4:2 : 4 solution for 5.5 hrs at 67°C, after the oxide removal in the HF solution, and the heat-
treatment at 700°C for 1 min., was the most effective process for the scale removal.
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Table 1. EDX of collimator body and scale.

composition(%) composition(%)

collimator
scale
body Ti Si Al Ti N
(a) 9721 225 053 (c) 8556 14.44
(b) 9755 158 0.60 (d) 7437 25.63

Spectium 1

(a) | (b)
Fig. 2. EDX image photographs of collimator body and scale. (a), (b) Collimator body, (c), (d) Scale on collimator
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Fig. 3. FESEM micrographs of (a) collimator body and (b)
scale on collimator.
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Fig. 4. Photographs of crosssection of collimator (a) before

sputtering, (b) after sputtering and (c) after HF treat-
ment.
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Fig. 5. Variation of thickness of collimator as a function
of HF treating.
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Fig. 6. Photographs of crosssection of collimator heat-
treated at (a) 600°C, (b) 700°C and (c) 800°C.
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7. Comparision of etching rate as a function of reaction
temperature. (Etchant-HCl : H,SO,4: H,0=4: 3 : 3).
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8. Comparision of etching rate as a function of reaction
temperature. (Etchant-KOH : H,O,: H;0=4:2 : 4).
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9. Comparision of etching rate as a function of reaction
temperature. (Etchant-HNO;: H,SO,: HyO=4 : 2 : 4).
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