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Abbreviation

interstitial oxygen (O;)

Czochralski single-crystal silicon (CZ-Si)
flow pattern defects (FPDs)

oxidation induced stacking faults (OISFs)
pulling rate (V)

temperature gradient (G)

hydrofluoric acid (HF)

potassium dichromate (K2Cr207)

optical microscope (OM)
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. Fourier-transform infrared spectroscopy (FTIR)
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difference in oxygen concentration (delta O)

Solution

1. MAEIL: consists of HF (49%), nitric acid (HNO3, 49%), and acetic acid (CH3COOH, 95%) in a volume
ratio of 1:1:2.

2. SCl: is a mixture of 5% H202 and 1% NHs+OH.

MAE?2: is prepared with a volume ratio of 1:1:3 for HF (49%), HNO3 (49%), and CH3COOH (95%).

4.  Secco: is a mixture of 49% HF and 0.15 M K2Cr207 solution in a volume ratio of 2:1.
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Figure S1. Schematic diagram of Czochralski furnace.
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Figure S2. Flowchart of (a) sample pre-treatment, (b) pre-treatment for flow pattern defects (FPDs) analysis, and (c) pre-
treatment for oxidation induced stacking faults (OISFs) analysis. The purple background indicates that the sample is

under a high temperature wet oxidation.
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Figure S3. Optical microscope (OM) images for FPDs at the radial distribution after Secco etching. The Center, R/2, and

Outer represent locations around 5 + 5, 60 + 5, and 120 + 5 mm, respectively.



Crystals 2023, 13, 336 6 of 7

Sample

Sample

Sample

Sample

Sample
B

Figure S4. OM image for OISFs from the radial distribution after the high-temperature wet oxygen process and MAE2

etching. Center, R/2, and Outer represent locations around 5 + 5, 60 + 5, and 120 + 5 mm, respectively.
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Table S1. Parameters for a high temperature wet oxidation.

Segment 1 2 3 4 5 6 7 8
Temp. (°C) 400 400 800 800 1100 1100 800 400
Time (min) 45 5 50 10 60 60 100 30
Dry oxygen v \Y% v \Y% v
Wet oxygen \%

V represents under the particular process.



