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PROCESS FOR THE CHEMICAL TREATMENT OF 
SEMICONDUCTOR WAFERS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a process for the 
chemical treatment of semiconductor Wafers in the presence 
of HF and then in the presence of oZone, in particular for the 
cleaning of silicon semiconductor Wafers. 

[0003] 2. The Prior Art 

[0004] Processes for the Wet chemical treatment of semi 
conductor Wafers are already knoWn. Regarding these pro 
cesses, reference may, for example, be made to DE-A 
19853486 and US. Pat. No. 5,662,743. The disclosure of 
these references relate to removing metallic contamination 
and particles from semiconductor Wafers. This contamina 
tion generally interferes With the surface structure pattern. 

SUMMARY OF THE INVENTION 

[0005] The present invention relates to a process for the 
chemical treatment of semiconductor Wafers, in Which the 
semiconductor Wafers are treated With a medium containing 
HF and then With a medium containing oZone, Wherein the 
semiconductor Wafers that are treated With the medium 
containing oZone are free of aqueous HF. 

[0006] The medium containing HF Which is used in the 
process according to the invention may be either pure 
hydrogen ?uoride or an aqueous solution of hydrogen ?uo 
ride, i.e. hydro?uoric acid. In both cases the medium con 
taining HF may be in the gas phase or in the liquid phase. 
The medium containing HF Which is used according to the 
present invention is preferably an aqueous HF solution, 
particularly preferably one that contains HF in a concentra 
tion of from 0.001% to 10% by Weight. The aqueous HF 
solution Which is used according to the invention may also 
contain HCl in a concentration of from 0.001% to 10% by 
Weight, preferably from 0.2% to 2.0% by Weight. Apart from 
HF, optionally Water and optionally HCl, the medium con 
taining HF Which is used according to the present invention 
preferably does not contain any other substances, for 
example surfactants. 

[0007] Regarding the above mentioned HF concentration 
or HCl concentration, the percent by Weight for the HF is 
based upon the total Weight of the aqueous solution. The 
percent by Weight for the HCl is based upon the total Weight 
of the aqueous solution. 

[0008] The medium containing oZone Which is used in the 
process according to the invention may be either O3 gas or 
an aqueous O3 solution. The medium containing oZone 
Which is used according to the invention is preferably an 
aqueous O3 solution, particularly preferably solutions that 
contain O3 in a concentration of from 1 to 50 ppm. 

[0009] If aqueous HF solutions and/or aqueous oZone 
solutions are used in the process according to the present 
invention, it is preferable to employ solutions that have been 
prepared using deioniZed Water. 

[0010] In the process according to the present invention, 
the treatment With the medium containing oZone directly 
folloWs the treatment With the medium containing HF, 
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Without any additional step of Washing With Water. The 
omission of Washing With Water betWeen the treatments With 
the chemically active agents offers immediate economic 
advantages and substantially improves the cleaning action 
on the Si surface. The oxidiZing action of oZone on the Si 
surface is also improved by the process according to the 
present invention. 

[0011] The semiconductor Wafers used in the process 
according to the invention, Which have been treated With a 
medium containing HF and are free of aqueous HF, can be 
obtained as a result of either carrying out the treatment With 
the medium containing HF 

[0012] 
[0013] b) after the treatment in the aqueous HF bath 

has been carried out, separating the semiconductor 
Wafer from the latter in such a Way that there is no 
longer any aqueous HF on the surface of the semi 
conductor Wafer. 

a) by using HF gas or 

[0014] In the process variant a) the semiconductor Wafers 
are exposed to an HF gas stream in a sealed device, and the 
residual HF gas is pumped out at the end of the treatment 
stage. The semiconductor Wafers obtained in this Way can 
then be processed using oZone gas in a second step. The 
residual oZone gas is pumped out after the oZone-gas treat 
ment stage. 

[0015] In the process according to the invention, the 
semiconductor Wafer treated With HF can be separated from 
the aqueous HF bath according to the process variant b) by 

[0016] b1) extracting the aqueous HF solution from 
the treatment bath or 

[0017] b2) extracting the treated semiconductor 
Wafers from the aqueous HF bath. 

[0018] In the process according to the present invention, in 
the variant b1) the aqueous HF solution is preferably dis 
charged from the process bath into a temporary container at 
a rate Which loWers the level of the liquid by preferably from 
0.01 to 15 mm per second. In this case, the HF solution is 
preferably discharged through a valve that has a controllable 
cross section. After the HF solution has been fully drained 
from the bath, the semiconductor Wafers that are free of HF 
solution are immersed in the next medium containing oZone. 
The HF solution is cleaned in the temporary container, 
preferably by using 0.05 pm recycling ?ltration, and fed 
back into the process bath. The ?ltered HF solution is again 
ready to clean semiconductor Wafers. 

[0019] In the process according to the present invention, in 
the variant b2) the treated semiconductor Wafers are draWn 
at a speed of preferably from 0.01 to 15 mm per second 
through the surface of the aqueous HF solution, advanta 
geously by using an automated handling device. The semi 
conductor Wafers obtained in this Way, Which are free of HF 
solution, are subsequently immersed in the next medium 
containing oZone, and uniformly rendered hydrophilic. 

[0020] The process according to the present invention is 
carried out at a temperature of preferably from 10 to 65° C., 
particularly preferably from 20 to 30° C., and at a pressure 
of preferably from 900 to 1100 hPa. 

[0021] The treatment sequences according to the present 
invention may—if desired—be preceded or folloWed by 
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other standard operations for the chemical treatment of 
semiconductor Wafers, for example treatment to dry the 
semiconductor Wafers after the oZone treatment has been 
carried out. 

[0022] The present invention provides a process With 
Which semiconductor Wafers can be conditioned particularly 
effectively for the defect-free groWth of thermal oxides. 

[0023] The process according to the present invention has 
the advantage that the native oxide groWs very uniformly 
over the entire Si surface during the oZone hydrophiliZation. 
The oxide advantageously contains no defect sites in the 
native oxide, Which cause nonuniform thermal oxidation in 
the nm range. According to the requirement of the subse 
quent processing in the IC industry, very thin or thick oxide 
layers are applied to the semiconductor Wafer. The thermally 
produced oxide layers groW uniformly and Without defect 
regions. 
[0024] The process according to the present invention also 
has the advantage that the Si surface of the semiconductor 
Wafer is free of regions With different microroughness (haZe) 
due to residual aqueous HF solution in combination With 
aqueous oZone solution. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0025] Other objects and features of the present invention 
Will become apparent from the folloWing detailed descrip 
tion considered in connection With the accompanying 
Examples Which disclose several embodiments of the 
present invention. It should be understood, hoWever, that the 
Examples are designed for the purpose of illustration only 
and not as a de?nition of the limits of the invention. 

EXAMPLE 1 

[0026] 50 silicon semiconductor Wafers, With a diameter 
of 200 mm, each Were immersed in 50 l of aqueous HF 
solution With an HF concentration of 0.2% by Weight and, 
after a period of 5 minutes, Were draWn from the HF solution 
at a pulling rate of 0.5 mm/s. The semiconductor Wafers 
obtained in this Way Were then immersed for a period of 5 
minutes in 50 l of aqueous oZone solution With an oZone 
concentration of 6 ppm. 

[0027] The semiconductor Wafers treated in this Way Were 
then subjected to thermal poly/LTO oxidation Which is 
knoWn per se. The quality of the oxide uniformity Was 
assessed by visual inspection under haZe light. The number 
of semiconductor Wafers having nonuniform oxide faces 
Was approximately 0. 

COMPARATIVE EXAMPLE 1 

[0028] The procedure described in Example 1 Was 
repeated, With the difference that the rate at Which the 
semiconductor Wafers Were draWn from the HF bath Was 50 
mm/s instead of 0.5 mm/s. 
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[0029] The number of semiconductor Wafers having non 
uniform oxide faces, primarily at the positions Where the HF 
solution adhered to the semiconductor Wafers before immer 
sion in the oZone solution, Was in the 80% range. 

[0030] Accordingly, While a feW embodiments of the 
present invention have been shoWn and described, it is to be 
understood that many changes and modi?cations may be 
made thereunto Without departing from the spirit and scope 
of the invention as de?ned in the appended claims. 

What is claimed is: 
1. Aprocess for the chemical treatment of semiconductor 

Wafers comprising, 

treating the semiconductor Wafers With a medium con 
taining HF and then freeing said Wafers of aqueous HF; 

treating said Wafers With a medium containing oZone, 
Wherein the semiconductor Wafers that are treated With 
the medium containing oZone are free of aqueous HF. 

2. The process as claimed in claim 1, 

Wherein the medium containing HF is an aqueous solution 
of hydrogen ?uoride. 

3. The process as claimed in claim 2, 

Wherein the medium containing HF is an aqueous HF 
solution that contains HF in a concentration of from 
0.001% to 10% by Weight based upon the total Weight 
of the aqueous solution. 

4. The process as claimed in claim 1, 

Wherein an aqueous O3 solution is employed as the 
medium containing oZone. 

5. The process as claimed in claim 4, 

Wherein an aqueous O3 solution that contains O3 in a 
concentration of from 1 to 50 ppm is employed. 

6. The process as claimed in claim 1, 

Wherein the treating With the medium containing HF is 
carried out using HF gas. 

7. The process as claimed in claim 2, 

Wherein the semiconductor Wafer, after the treating in an 
aqueous HF treatment bath has been carried out, is 
separated from the treatment bath in such a Way that 
there is no longer any aqueous HF on the surface of the 
semiconductor Wafer. 

8. The process as claimed in claim 7, 

Wherein the semiconductor Wafer treated With HF is 
separated from the aqueous HF treatment bath by 
extracting the aqueous HF solution from the treatment 
bath. 

9. The process as claimed in claim 7, 

Wherein the semiconductor Wafer treated With HF is 
separated from the aqueous HF bath by extracting the 
treated semiconductor Wafers from the aqueous HF 
bath. 


