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 The removal of the coating material can therefore be supported in particular by 

exposure to ultrasound of the solvent in the solvent bath. 

 Although the cleaning of the substrates with wet-chemical methods is 

conceivable, cleaning of the coating material is more preferably carried out with 

plasma. Alternative cleaning methods are: 

• Chemical, in particular  

o With solvent, preferably  

� Gaseous or 

� Liquid  

• Plasma 

• Physical, in particular  

o Plasma, preferably  

� Inductive plasma or 

� Capacitive plasma or 

� Remote plasma. 

 

 Further advantages, features and details of the invention follow from the 

description of preferred embodiments as well as based on the drawings. The latter 

show in: 

 Fig. 1  A cross-sectional view of a semiconductor substrate with 

cavities     according to the invention, 

 Fig. 2  An enlarged cutaway of the cavities of Figure 1 after a coating  

   with a coating material according to the invention,  

 Fig. 3  A step according to the invention of an embodiment of this  
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   invention,  

 Fig. 4a  A first step of a first embodiment of the method according to the 

    invention, 

 Fig. 4b  A second step of a first embodiment of the method according to 

the    invention, 

 Fig. 4c  A third step of a first embodiment of the method according to 

the     invention, 

 Fig. 4d  A fourth step of a first embodiment of the method according to 

the     invention, and 

 Fig. 4e  A fifth step of a first embodiment of the method according to the 

    invention. 

 

 In the figures, the same components or components that have the same effect 

are identified with the same reference numbers. The drawings show only 

diagrammatically the embodiments according to the invention and are not to scale. 

Thus, primarily the relative thicknesses of the coating material 3 and the substrates 1 

are disproportionate to one another, just as is the ratio of the above-mentioned 

thicknesses to the diameters of the substrates 1. 

 In a first embodiment according to the invention in accordance with Figure 2, a 

coating material 3, provided as a protective layer from contaminants, is applied in 

particular in a centrifugal enameling device, completely on a surface 1o of a 

semiconductor substrate 1. The coating material 3 penetrates into cavities 2 during the 

coating process. The coating material 3 covers not only a surface 2o of the cavities 2 

but rather also outer intermediate surfaces 1z of the substrate surface 1o. Thus, the 
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coating according to the invention of the surface 2o of the cavities 2 is finished. This 

embodiment according to the invention is in particular suitable if the substrate surface 

1o outside of the cavities 2 is further processed so that the coating material 3 at the 

intermediate surfaces 1z is not disturbed. Such a simple embodiment would be 

conceivable primarily in the case of back-grinding processes, back-thinning processes, 

and etching processes. 

 In a second embodiment according to the invention in accordance with Figure 

3, the coating material 3 is applied, in particular in a centrifugal enameling device. 

After the coating material 3 has penetrated into the cavities 2, in particular 

immediately afterwards, a centrifuging process, in particular at high speed, and/or a 

cleaning exclusively of the intermediate surfaces 1z of the surface 1o of the 

semiconductor substrate 1 is/are performed with a solvent for the coating material. The 

speed is in particular higher than 1 rpm (English:  rounds per minute), in particular 

higher than 10 rpm, preferably higher than 100 rpm, and more preferably higher than 

1,000 rpm. 

 The speed of the centrifugal enameling device is selected so that the solvent for 

the coating material 3 does not penetrate into the cavities 2, so that the coating material 

3 according to the invention remains at least predominantly, preferably virtually 

completely, in the cavities 2. Thus, only the cavities 2 are coated with the coating 

material 3 according to the invention. 

 A subsequent removal of the coating material 3 at the intermediate surfaces 1z, 

performed after the coating of the coating material 3, by any physical and/or chemical 

process is also conceivable. 
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 The substrate surface 1o above the cavities 2 is cleared, in particular 

completely, of the coating material 3 and can therefore be further treated or processed 

at will. 

 During the further processing of the substrate surface 1o, contaminants can 

penetrate into the cavities 2, in particular a temporary adhesive during a temporary 

bonding. An adhesion to an inner periphery 2i or a base 2b of the cavities 2 is 

prevented or at least hampered by the low-adhesive coating material 3, so that the 

contaminants can be removed easily or more easily. 

 After the processing of the semiconductor substrate 1, cleaning according to the 

invention of the cavities 2 is carried out. Based on the use according to the invention of 

the coating material 3, the contaminants can be removed easily, quickly, inexpensively 

and in an energy-efficient manner from the cavities 2. 

 After the cleaning of the cavities 2, the complete removal of the coating 

material 3 from the cavities 2 is carried out. Preferably, the coating material 3 is 

removed at least partially during the cleaning process of the cavities, but in particular 

after the complete removal of all contaminants. 

 In this case, the cleaning of the cavities 2 preferably takes place in a solution 

bath; especially preferably, multiple semiconductor substrates 1 are stored in a solvent 

bath in a batch process. The temperature of a solvent, present in the solvent bath, for 

dissolving the coating material 3 is set in particular greater than 30°C, preferably 

greater than 50°C, more preferably greater than 75°C, and most preferably greater than 

100°C. 

 In a special embodiment, the semiconductor substrates 1 with the cavities 2 to 

be cleaned are exposed to ultrasound. The ultrasound emitters in this case can produce 



20 

 

ultrasound waves, whose propagation direction lies normal or crosswise to the 

substrate surface. Also, an acoustic irradiation of the semiconductor substrates 1 by 

ultrasound waves, whose propagation direction lies between the normal and a parallel 

to the substrate surface, would be conceivable. 

 The chemicals for the solvent that are preferably to be used primarily depend 

on the type of contamination. Primarily in the case of the contamination of cavities 2 

by a temporary adhesive, corresponding solvents are preferred for the temporary 

adhesive. These are solvents that contain primarily, but not exclusively, limonenes. 

 Additional solvents that are conceivable according to the invention would be: 

• Organic solvents 

o Acetone 

o Isopropanol 

o PGMEA 

o Mesitylene 

o Limonin 

o Isododecane 

• Inorganic solvents 

o Water 

 

 Any semiconductor substrate 1 with its substrate surface 1o has at least one 

cavity 2. In a special case, the cavity 2 is a via (Figure 4a). A via is primarily 

distinguished by the large diameter-to-depth ratio D:t. Vias are cavities with a 

diameter-to-depth ratio of 1:1, preferably more than 1:2, more preferably more than 

1:10, most preferably more than 1:50, and with utmost preference more than 1:100. In 
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general, cavities that are then no longer referred to as vias can also have a diameter-to-

depth ratio of 1:1, preferably more than 2:1, more preferably more than 10:1, most 

preferably more than 50:1, and with utmost preference more than 100:1. 

 In a first process step, the substrate surface 1o is coated with a coating material 

3 (Figure 4b). The coating is done with an above-mentioned coating method, in 

particular by spin-coating. 

 A surface 3o of the coating material 3 has a low adhesion to other materials. 

 In another process step, the semiconductor substrate 1 is processed with a 

material, here by exposure to an adhesive 4, in particular an adhesive for the temporary 

bonding. The processing results in particular in that the adhesive 4 penetrates into the 

cavities 2 (see Figure 4c). 

 After the processing of the semiconductor substrate 1 is carried out, the 

adhesive 4 is removed from the cavities 2 by cleaning means 5. As cleaning means 5, 

in particular chemical solvents and/or gases and/or plasma and/or ultrasound waves 

and/or light are used. 

 By the application of the low-adhesive coating material 3 according to the 

invention, the removal of contaminants such as adhesive 4 is possible in a very short 

time with very low expenditure of energy. 

 After the removal of the adhesive 4 is performed, the removal of the protective 

layer 3 (Figure 4e) is carried out. Especially preferably, the coating material 3 is 

removed as early as during the cleaning process (Figure 4d), in particular after the 

removal of the adhesive 4. 

 The preferred method for removing the coating material 3 according to the 

invention is the application of plasma, in particular oxygen plasma. 










