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Abstract As the size of integrated circuit is scaled down, the impotance of Si wafer cleaning has been
emphasized. Especially, in the Ultra Large Scale Integration(ULSI) level device, the cleaning method has
a great inference on the device yields and reliabilities. In this study we investigated the effects of UV,/O,
and SC-1 steps in the HFast cleaning methods on the Si wafer. We have applied the UV/0O; and SC-1
steps in the middle of the HFHast cleaning steps and analyzed Si substrates. The cleaning splits we ap-
plied consist of 4 different types, split 1(piranha+HF), split 2(piranha +UV/O;+ HF), split 3(piranha +
SC-1 +HF), split 4(piranha+~UV/0,+HF repeated 3 times). The contents of metallic impurities were
measured with using Total X-Ray Fluorescence Spectroscopy (TXRF). And the surface morphologies
after each cleaning were examined with Atomic Force Microscopy ( AFM). The characteristics of electri-
cal properties of each cleaning step were measured after growing on oxide thickness of 250 A. The splits
of 2 and 4 which were combined with the UV/0; and HF steps showed good results in physical and elec-
trical properties, and the split 3 which was introduced with SC-1 step revealed a relatively interior
results to the reference of the split 1.
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Table 1. Impurities on Si substrate after cleaned with 4 different splits.( x 10" atoms/cnf)

J Bare ‘ split 1 split 2 ’ split 3 J‘ split 4
Fe | 25509 | 31=Ll 23409 51-13 25=0.7
Cu | 10=03 0.6+0.3 05202 | 364+98 L
 7n 1534.4 £60 7.9£22 14205 ’ 1027 £15.5 J (DL
K 44x12 | | begL_J_ 20552 | 134+24 J*_lgi_()j_
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Table 2. RMS roughness values after 4 different cleanings.

Split 1 split 2 1 split 3 split 4
RMS Values(A) 19 20 27 18

A
25.00 A
16.00
20.00-{lid
: 12.004p
15.00
8.00
10.00
4.00
5.00 O
0.00 06.00
1
o} 0.2 0.4 0.6 0.8 1 um O 0.2 0.4 0.6 0.8 um
Selected Area Selected Area
A A
30.0 20.00
15.00
20.0 {44
10.00
10.0
5.00
0.0 0.00
0 0.2 0.4 0.6 0.8 1 um
Selected Area Selected Area

Fig. 1. Surface morphologies after 4 different cleanings with using AFM.
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Fig. 2. Average leakage currents after 4 different
cleanings.

MV/cm
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Fig. 3. Average breakdown voltages after 4 different
cleanings.
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Fig. 4. Typical I-V characteristic curves of T split 1,
2 split 2, @split, 3, @ split 4
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