
    
   

 
   

   

    

     
     
     
       

  

       
      

      
      

       
 

   

     

         

        
 

        
  

   

   

      

      

        

        

   

    

    
   
        

  

         
          

         
         

           
          

        
     

     

       

       

  
 

   

   
    
 

   

Page 1 of 14 TSMC Exhibit 1042 
TSMC v. IP Bridge 

IPR2016-01377 

United States Patent [19]

Brooks et a1.

[54] SELECTIVE PLASMA ETCHING 0F
SILICON NITRIDE IN PRESENCE OF
SILICON OR SILICON OXIDES USING
MIXTURE OF CH3F OR CH2F2 AND CF4
AND 02

[75] Inventors: Cynthia B. Brooks. Sunnyvale; Walter
Merry. Cupertino; Ajey M. Joshi. San
Jose; Gladys D. Quinones. Santa Clara;
Jitske Trevor. Sunnyvale. all of Calif.

[73] Assignee: Applied Materials, Inc.. Santa Clara.
Calif.

[21]

[22]

[5 1]

1521

Appl. No.: 829,683

Filed: Mar. 31, 1997

Int. CL6 ........................... .. B44C 1/22;H01L 21/302
US. Cl. .......................... 438/724; 438/719; 438/723;

438/740

Field of Search ................................... .. 438N241», 719.
438/723. 740

[5 8}

[56] References Cited

U.S. PATENT DOCUMENTS

4,529,476 7/1985 Kawamoto et a1. 156/643

lie?0.1

 

 

 

 
 

 

\\\\\\\\-
\\Wfi%_\x\_ _

1 A1‘ 0.8

USOOS786276A

 

[11] Patent Number: 5,786,276

[45] Date of Patent: Jul. 28, 1998

4,654,114 3/1987 Kadomura ............................. .. 156/643
5,201,994 4/1993 Nonaka et a1. 156/643

5,318,668 6/1994 Tamaki et a1. ........................ .. 156/662

FOREIGN PATENT DOCUMENTS

60-115231 6/1985 Japan.

Primary Examiner—R. Bruce Breneman

Assistant Examiner—George Goudreau

Attorney; Agent, or Firm—Fliesler. Dubb. Meyer & Lovejoy

[57] ABSTRACT

A chemical downstream etching (CDE) that is selective to

silicon nitrides (SiN) over silicon oxides (SiO) uses at least

one of a CH3F/CF4/O2 recipe and a Cile-z/CFJO2 recipe.

Inflow rates are mapped for the respective components of

the input recipe to find settings that provide both high nitride
etch rates and high selectivity towards the SiN material. A

pins-up scheme is used for simultaneously stripping away

backside nitride with topside nitride.

18 Claims, 6 Drawing Sheets
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