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structure and a second structure, and dispensing onto the substrate a wet 

etching solution. The wet etching solution may comprise water, phosphoric acid, 

and a colloidal silica growth inhibitor, wherein the wet chemical processing 

system is configured to etch the first structure on the substrate selectively over the 

second structure on the substrate without creating a growth of colloidal silica 

deposits on exposed surfaces of the first structure or second structure on the 

substrate. 

 [0008a] In one aspect, there is provided a method  for  wet  etching  of  structures  

on  a  microelectronic  substrate, comprising loading the microelectronic substrate 

into a wet chemical processing system, the microelectronic substrate having a first 

structure of silicon nitride and a second structure of silicon oxide, each having an 

exposed surface; dispensing onto the microelectronic substrate a wet etching 

solution, wherein the wet etching solution comprises water, phosphoric acid, and a 

colloidal silica growth inhibitor; etching the first structure on the microelectronic 

substrate selectively over the second structure on the microelectronic substrate 

without creating a growth of colloidal  silica  deposits  on  the exposed  surfaces  of  

the  first  structure  or second structure on the microelectronic substrate, and 

monitoring the concentration of colloidal silica and the concentration of the colloidal 

silica growth inhibitor during the etching and increasing the concentration of the 

colloidal silica growth inhibitor as the concentration of colloidal silica increases. 

 [0008b] In another aspect, there is provided a method for wet etching of 

structures on a microelectronic substrate, comprising loading the microelectronic 

substrate into a wet chemical processing system, the microelectronic substrate 

having a first structure of silicon nitride and a second structure of silicon oxide, each 

having an exposed surface; selecting a target etch rate and a target etch selectivity 

for etching the first structure of silicon nitride relative to the second structure of 

silicon oxide; dispensing onto the microelectronic substrate a wet etching solution 

comprising water, phosphoric acid, a colloidal silica growth inhibitor, and optionally 

sulfuric acid; selectively etching the first structure over the second structure, wherein 

a colloidal silica concentration in the wet etching solution increases as the first 

structure of silicon nitride is etched, and wherein the colloidal silica growth inhibitor 

reacts with the colloidal silica to cause it to remain in solution without depositing on 

the exposed surfaces; and while selectively etching the first structure, monitoring the 

concentrations of the colloidal silica growth inhibitor, water, phosphoric acid and 

colloidal silica in the wet etching solution and adjusting the wet etching solution by 
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adjusting the concentration of one or more of the colloidal silica growth inhibitor, 

water, or silica to maintain a concentration profile for the wet etching solution that 

achieves the target etch rate and the target etch selectivity until the first structure is 

removed without depositing the colloidal silica on the exposed surfaces. 

[0009] In yet another embodiment, a wet chemical processing system is 

provided. The wet chemical processing system may comprising a chamber 

configured to receive a substrate and expose the substrate to a wet etch 

chemical composition. The wet chemical processing system may further comprise 

a chemical supply system coupled to the chamber, the chemical supply system 

supplying the wet etch chemical composition to the chamber. The wet etch chemical 

composition comprises water phosphoric acid, and a colloidal silica growth 

inhibitor. The wet chemical processing system further comprises a controller 

configured to control components of the wet chemical processing system, 

including at least the chemical supply system. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 [0010] A more complete understanding of the present inventions and 

advantages thereof may be acquired by referring to the following description taken 

in conjunction with the accompanying drawings, in which like reference numbers 

indicate like features. It is to be noted, however, that the accompanying drawings 

illustrate only exemplary embodiments of the disclosed concepts and are therefore 

not to be considered limiting of the scope, for the disclosed concepts may admit 

to other equally effective embodiments. 

[0011] Figures 1A-1D illustrate an exemplary semiconductor  structure  having 

silicon nitride to be removed and the formation of silica deposits on the 

semiconductor structure. 

[0012] Figure 2 illustrates an exemplary wet chemical processing system 

which may be used to perform the techniques described herein. 

[0013] Figure 3 illustrates an exemplary dispense system for a single 

substrate wet chemical processing system. 

 

[0014] Figures 4 and 5 illustrate an exemplary process flow for one embodiment 

of a single substrate wet chemical processing system utilizing the techniques 
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What is Claimed is: 

 

1. A  method  for  wet  etching  of  structures  on  a  microelectronic  

substrate, comprising: 

 

loading the microelectronic substrate into a wet chemical processing system, 

the microelectronic substrate having a first structure o f  s i l i con  n i t r ide 

and a second structure of silicon oxide, each having an exposed surface; 

dispensing onto the microelectronic substrate a wet etching solution, wherein 

the wet etching solution comprises: 

water, 

phosphoric acid, and 

a colloidal silica growth inhibitor;  

etching the first structure on the microelectronic substrate selectively over the 

second structure on the microelectronic substrate without creating a growth of 

colloidal  silica  deposits  on  the exposed  surfaces  of  the  first  structure  or 

second structure on the microelectronic substrate, and  

monitoring the concentration of colloidal silica and the concentration of the 

colloidal silica growth inhibitor during the etching and increasing the 

concentration of the colloidal silica growth inhibitor as the concentration of 

colloidal silica increases. 

2. The method of claim 1, wherein the wet etching solution further comprises: 

sulfuric acid. 

3. The method of claim 1, wherein the colloidal silica growth inhibitor contains at 

least one -C00H group, or at least one -P03H2 group, or both. 

4. The method of claim 1, wherein the colloidal silica growth inhibitor is a 

polycarboxylate. 

5. The method of claim 1, wherein the colloidal silica growth inhibitor comprises 

at least one compound selected from citric acid, acetic acid, oxalic acid, malic 

acid, 2- phosphonobutane-1,2,4-tricarboxylate (PBTC), 
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diethylenetriaminepentaacetate (DETPA), ethylenediamine-tetracarboxylate 

(EDTA), 1,2,3,4-butanetetracarboxylate (BTC), amino acids, L-histidine, L-

phenylalanine, ammonium bifluoride, and/or ammonium fluoride. 

6. The method of claim 1, further comprising:  

monitoring etch selectivity during the etching and adjusting the wet etching 

solution to maintain the etch selectivity. 

7. The method of claim 6, wherein adjusting the wet etching solution comprises 

adjusting the concentration of the colloidal silica growth inhibitor, a flow rate of 

the colloidal silica growth inhibitor, a temperature of the colloidal silica growth 

inhibitor, the concentration of the water, a flow rate of the water, a temperature 

of the water, the concentration of the phosphoric acid, a flow rate of the 

phosphoric acid, a temperature of the phosphoric acid, the concentration of 

sulfuric acid, a flow rate of the sulfuric acid, a temperature of the sulfuric acid, 

a flow rate ratio of the phosphoric acid to the colloidal silica growth inhibitor, 

and a concentration of silica added to the wet etching solution. 

8. A method for wet etching of structures on a microelectronic substrate, 

comprising: 

loading the microelectronic substrate into a wet chemical processing system, 

the microelectronic substrate having a first structure of silicon nitride and a 

second structure of silicon oxide, each having an exposed surface;  

selecting a target etch rate and a target etch selectivity for etching the first 

structure of silicon nitride relative to the second structure of silicon oxide; 

dispensing onto the microelectronic substrate a wet etching solution 

comprising water, phosphoric acid, a colloidal silica growth inhibitor, and 

optionally sulfuric acid;  

selectively etching the first structure over the second structure, wherein a 

colloidal silica concentration in the wet etching solution increases as the first 

structure of silicon nitride is etched, and wherein the colloidal silica growth 

inhibitor reacts with the colloidal silica to cause it to remain in solution without 

depositing on the exposed surfaces; and  
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while selectively etching the first structure, monitoring the concentrations of 

the colloidal silica growth inhibitor, water, phosphoric acid and colloidal silica in 

the wet etching solution and adjusting the wet etching solution by adjusting the 

concentration of one or more of the colloidal silica growth inhibitor, water, or 

silica to maintain a concentration profile for the wet etching solution that 

achieves the target etch rate and the target etch selectivity until the first 

structure is removed without depositing the colloidal silica on the exposed 

surfaces. 

9. The method of claim 8, wherein the adjusting the wet etching solution includes 

adding more of the colloidal silica growth inhibitor to increase its concentration 

as the colloidal silica concentration increases to cause the increased colloidal 

silica to remain in solution. 

10. The method of claim 8, wherein adjusting the wet etching solution further 

comprises adjusting one or more of a flow rate of the colloidal silica growth 

inhibitor, a temperature of the colloidal silica growth inhibitor, a flow rate of the 

water, a temperature of the water, a flow rate of the silica, a temperature of the 

silica, the concentration of the phosphoric acid, a flow rate of the phosphoric 

acid, a temperature of the phosphoric acid, a flow rate ratio of the phosphoric 

acid to the colloidal silica growth inhibitor, a concentration of the sulfuric acid, 

a flow rate of the sulfuric acid, and a temperature of the sulfuric acid. 

11. The method of claim 8, wherein the colloidal silica growth inhibitor contains at 

least one –COOH group, or at least one –PO3H2 group, or both. 

12. The method of claim 8, wherein the colloidal silica growth inhibitor is a 

polycarboxylate. 

13. The method of claim 8, wherein the colloidal silica growth inhibitor comprises 

at least one compound selected from citric acid, acetic acid, oxalic acid, malic 

acid, 2-phosphonobutane-1,2,4-tricarboxylate (PBTC), 

diethylenetriaminepentaacetate (DETPA), ethylenediamine-tetracarboxylate 

(EDTA), 1,2,3,4-butanetetracarboxylate (BTC), amino acids, L-histidine, L-

phenylalanine, ammonium bifluoride, and/or ammonium fluoride. 

 


