
US 20010018242A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0018242 A1 

Kramer et al. (43) Pub. Date: Aug. 30, 2001 

(54) METHOD FOR REGENERATING (30) Foreign Application Priority Data 
SEMICONDUCTOR WAFERS 

Feb. 29, 2000 (DE) ................................... .. 100 10 820.2 

(76) Inventors: Hans Kramer, Hilbersdorf (DE); 
Matthias Taubert, Radebeul (DE); Publication Classi?ca?m‘ 

Gem“ Loibneggen Langebruck (DE) (51) Int. c1.7 .............................................. .. H01L 21/8238 

(52) US. Cl. ............................................................ .. 438/200 

Correspondence Address: (57) ABSTRACT 
LERNER AND GREENBERG, P.A. 
Post Office BOX 2480 A process is described for recycling test Wafers used for 
HOHyWOOd, FL 33022-2480 (Us) quality control or damaged Wafers used in the context of 

chip production by regenerative removal of the previously 
applied layers. The method is based on the object of devel 

(21) Appl, No,: 09/796,209 oping a cost-effective, environmentally friendly and time 
saving regeneration method. The object is achieved by 
removing the applied layers by Wet blasting using a speci?c 

(22) Filed: Feb. 28, 2001 blast material. 



US 2001/0018242 A1 

METHOD FOR REGENERATING 
SEMICONDUCTOR WAFERS 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The invention relates to a method for regenerating 
semiconductor Wafers Which are used in tests for process 
and equipment control purposes or Whose surfaces are 
damaged to a greater or lesser eXtent and Which are usually 
composed of silicon. In the conteXt of the fabrication of 
circuits on semiconductor Wafers, the regeneration taking 
place by removal of the previously applied layers. 

[0002] In chip production facilities for fabricating elec 
tronic circuits on semiconductor Wafers that are preferably 
composed of silicon, not only the Wafers on Which the chip 
structures are produced but also a number of test Wafers, 
usually composed of silicon, pass through the production 
sequence in order thus to make possible effective process 
and equipment control. On both Wafers, thin layers com 
posed of various materials are applied on the surface, Which 
layers have to satisfy stringent requirements With regard to 
layer thickness, homogeneity, etc. 

[0003] Since layer fabrication With patterning thereof is a 
very dif?cult and cost-intensive process, attempts are made 
to regenerate the test Wafers, or alternatively severely dam 
aged Wafers, and to return them to the process sequence as 
test Wafers. 

[0004] It is knoWn for silicon layers applied on semicon 
ductor Wafers to be processed by various chemical etching 
methods (see German Patent DE 196 24 315 C2 and 
Published, Non-Prosecuted German Patent Application DE 
197 21 493 A1). On the one hand, the technique of chemical 
etching is predominantly used to eliminate unevennesses 
produced in the process of ?rst obtaining the semiconductor 
Wafer from a single-crystal rod (so-called damage). The 
technique is also used to pattern layers situated on the 
semiconductor Wafer. 

[0005] In addition to this method, the technique of so 
called lapping is also used to eliminate relatively coarse 
unevennesses of a Wafer (see German Patent DE 197 55 
705). This involves a mechanical surface treatment in Which 
the semiconductor Wafers are processed With rotary move 
ments and a supply of abrasives. 

[0006] It is furthermore knoWn for the aforementioned 
methods to be used in the recovery process of Wafers used 
for test purposes. In the case of multilayer and patterned 
Wafers, in particular, chemical etching is complicated and 
thus highly cost-intensive. Moreover, the required use of 
different etching solutions and the high Water consumption 
result in a considerable burden on the environment. The 
lapping method has the disadvantage of being highly time 
consuming. 

SUMMARY OF THE INVENTION 

[0007] It is accordingly an object of the invention to 
provide a method for regenerating semiconductor Wafers 
Which overcomes the above-mentioned disadvantages of the 
prior art methods of this general type, Which is cost 
effective, environmentally friendly and is less time-consum 
mg. 
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[0008] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention, a method for 
regenerating semiconductor Wafers used in tests for process 
and equipment control purposes and for other semiconductor 
Wafers having damaged surfaces. The method includes the 
step of regenerating a Wafer used in circuit fabrication by 
removing previously applied layers on the Wafer. The pre 
viously applied layers are removed by Wet blasting using a 
blast material ?nely distributed in Water and having a 
predetermined and substantially uniform granularity. 

[0009] In the case of the method of the type mentioned in 
the introduction, the problem is solved by virtue of the fact 
that the applied layers are removed by Wet blasting using a 
blast material Which is ?nely distributed in Water and has a 
predetermined and essentially uniform granularity. 

[0010] Therefor, the applied layers can be removed cost 
effectively because it is no longer necessary to use different 
etching solutions. At the same time, the burden on the 
environment is reduced by virtue of reduced pollutant quan 
tities and loWer Water consumption. 

[0011] One embodiment provides the use of a blast mate 
rial predominantly containing silicon dioXide, corundum or 
mixtures thereof. These substances support the removal 
effect of the Wet blasting on account of their nature Which is 
particularly suitable for the method, in particular through 
their hardness. 

[0012] Afurther embodiment of the invention provides for 
a blast material having a granularity <100 pm to be used. 
This ensures optimiZation of the removal effect With regard 
to the uniformity of the removal. 

[0013] A particularly favorable embodiment provides for 
the Wet blasting to impinge on the plates under a Water 
pressure of betWeen 2-5 bar. This ensures layer removal that 
is as accurately targeted as possible, under optimiZed time 
conditions. 

[0014] Afurther embodiment of the invention provides for 
the Wet blasting With the blast material to impinge on the 
surface at an angle of betWeen 60 and 90 degrees. This also 
contributes to increased uniformity and target accuracy of 
the removal process. 

[0015] In order to meet the surface quality of the semi 
conductor Wafers Which is required for applied chip produc 
tion, a chemical mechanical polishing process and ?ne 
cleaning folloW the Wet blasting. The ?ne cleaning is carried 
out using HF, SCl, and SC2. 

[0016] The method according to the invention is easy to 
realiZe and ensures fast and uniform layer removal. 

[0017] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0018] Although the invention is described herein as 
embodied in a method for regenerating semiconductor 
Wafers, it is nevertheless not intended to be limited to the 
description, since various modi?cations and structural 
changes may be made therein Without departing from the 
spirit of the invention and Within the scope and range of 
equivalents of the claims. 

[0019] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
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advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0020] Coated semiconductor Wafers or semiconductor 
Wafers Whose surfaces are damaged enter a method 
sequence starting With a visual quality inspection, Which is 
followed by a thickness measurement. The Wafer is rejected 
at a thickness >680 pm. If the parameters for continuing the 
method are satis?ed, the actual regeneration of the Wafers 
begins in such a Way that the applied layers are removed by 
Wet blasting using a blast material Which is ?nely distributed 
in Water and has a predetermined and essentially uniform 
granularity. In this case, blast material containing silicon 
dioxide, corundum or mixtures thereof and having a granu 
larity <100 pm has proved to be particularly suitable. In this 
case, the Wet blasting With the blast material impinge on the 
surface under a Water pressure of betWeen 2-5 bar and at an 
angle of betWeen 60 and 90 degrees. The layers on the entire 
surface are removed by uniformly moving the semiconduc 
tor Wafer under the blasting jet, or the blasting jet over the 
Wafer. 

[0021] The method step is repeated, if needed, after a 
further visual inspection. Provided that the semiconductor 
Wafer is not rejected because predetermined parameters have 
not been met, the Wafer is then subsequently polished, a 
removal of at least 3 pm being provided. 

[0022] After the polishing, abrasive dust is removed 
(“brush clean”). This is folloWed by a further thickness 
measurement. In this case, rejection is envisaged at a thick 
ness of less than 665 pm. 

[0023] Finally, the semiconductor Wafers are subjected to 
?ne cleaning. The substances hydro?uoric acid, SCl and 
SC2 are employed. The concluding defect density determi 
nation is crucial for sorting the Wafers in the test Wafer store. 
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We claim: 
1. A method for regenerating semiconductor Wafers used 

in tests for process and equipment control purposes and for 
other semiconductor Wafers having damaged surfaces, 
Which comprises the steps of: 

regenerating a Wafer used in circuit fabrication by remov 
ing previously applied layers on the Wafer, the previ 
ously applied layers being removed by Wet blasting 
using a blast material ?nely distributed in Water and 
having a predetermined and substantially uniform 
granularity. 

2. The method according to claim 1, Which comprises 
using a substance having a main constituent selected from 
the group consisting of silicon dioxide, corundum and 
mixtures of silicon dioxide and corundum as the blast 
material. 

3. The method according to claim 1, Which comprises 
setting the granularity of the blast material to be <100 pm. 

4. The method according to claim 1, Which comprises 
setting a Water pressure of betWeen 2-5 bar. 

5. The method according to claim 1, Which comprises 
setting a predetermined angle at Which the Wet blasting With 
the blast material impinges on a surface of the Wafer. 

6. The method according to claim 5, Which comprises 
setting the predetermined angle at Which the Wet blasting 
With the blast material impinges on the surface of the Wafer 
is betWeen 60 and 90 degrees. 

7. The method according to claim 1, Which comprises 
subsequently subjecting the Wafer that has been subjected to 
the Wet blasting to a chemical mechanical polishing process 
to produce a surface quality required for applied processes 
in chip production. 

8. The method according to claim 1, Which comprises ?ne 
cleaning the Wafer. 

9. The method according to claim 8, Which comprises 
carrying out the ?ne cleaning step using at least one sub 
stance selected from the group consisting of HF, SCl, and 
SC2. 


