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ʂʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦ-/ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ 

ü ʃʠʪʦʛʨʘʬʠʷ 
ü ʌʦʪʦʣʠʪʦʛʨʘʬʠʷ 

ü ʃʠʪʦʛʨʘʬʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʘ 

ü ʅʘʥʦʠʤʧʨʠʥʪ ʣʠʪʦʛʨʘʬʠʷ 

ü ɸʉʄ/ʉʊʄ ʣʠʪʦʛʨʘʬʠʷ 

ü ʕʣʝʢʪʨʦʥʥʘʷ ʣʠʪʦʛʨʘʬʠʷ 

ü ʀʦʥʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ 

ü ʅʘʥʝʩʝʥʠʝ ʧʣʝʥʦʢ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʝʥʦʯʥʳʭ ʩʪʨʫʢʪʫʨ 

ü ʆʩʘʞʜʝʥʠʝ ʧʣʝʥʦʢ, ʵʧʠʪʘʢʩʠʷ 

ü ʊʝʨʤʦʦʙʨʘʙʦʪʢʘ 

ü ʇʣʘʟʤʦʭʠʤʠʷ 

ü ʇʦʣʫʯʝʥʠʝ ʘʪʦʤʘʨʥʦ-ʛʣʘʜʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ü ʍʠʤʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʣʘʥʘʨʠʟʘʮʠʷ 

ü çʄʦʢʨʘʷ ʭʠʤʠʷè (ʦʯʠʩʪʢʘ, ʪʨʘʚʣʝʥʠʝ, ʛʘʣʴʚʘʥʠʢʘ) 

ü ʄʝʪʨʠʢʘ 

ü ʇʦʜʛʦʪʦʚʢʘ ʩʨʝʜ 

ü ʂʦʨʨʝʢʮʠʷ 

ü ʉʙʦʨʢʘ 

ü ʂʦʨʧʫʩʠʨʦʚʘʥʠʝ 





ʀʤʝʨʩʠʦʥʥʘʷ ʬʦʪʦʣʠʪʦʛʨʘʬʠʷ, ʨʘʙʦʪʘʝʪ ʜʦ 14 ʥʤ ʩ ʵʢʩʠʤʝʨʥʳʤ ʣʘʟʝʨʦʤ ArF 

(193 ʥʤ), 4 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʬʦʪʦʰʘʙʣʦʥʘʤʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʤʠ ʵʬʬʝʢʪʳ ʙʣʠʟʦʩʪʠ  

ʋʩʪʘʥʦʚʢʘï ʫʩʪʘʥʦʚʢʘ 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ 

ʬʦʪʦʨʝʟʠʩʪʠʚʥʳʭ ʩʣʦʝʚ ʥʘ 

ʢʨʝʤʥʠʝʚʦʡ ʧʣʘʩʪʠʥʝ ï 

ʚʘʞʥʝʡʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʣʷ ʧʝʨʝʥʝʩʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʬʦʪʦʰʘʙʣʦʥʘ 

ʥʘ ʧʣʘʩʪʠʥʫ   

ʆʙʱʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ 

ʉʪʨʘʥʠʮʘ 126 

ʆʙʣʫʯʘʪʝʣʴ 

(ʣʘʤʧʦʚʳʡ 

ʦʪʩʝʢ) 

ʇʨʦʝʢʮʠʦʥʥʳʡ 

ʦʙʲʝʢʪʠʚ 

(ʫʤʝʥʴʰʠʪʝʣʴ) 

ʃʘʟʝʨ 

(ʣʘʤʧʘ) 

ʌʦʪʦʰʘʙʣʦʥ 

ʂʨʝʤʥʠʝʚʘʷ 

ʧʣʘʩʪʠʥʘ (ʩ 

ʧʝʨʝʥʝʩʝʥʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ) 

ʀʩʪʦʯʥʠʢ: ASML 

1. ɿʘʛʨʫʟʢʘ ʬʦʪʦʰʘʙʣʦʥʘ ʚ ʫʩʪʘʥʦʚʢʫ; 

2. ɿʘʛʨʫʟʢʘ ʧʣʘʩʪʠʥʳ ʩ ʥʘʥʝʩʝʥʥʳʤ ʬʦʪʦʨʝʟʠʩʪʦʤ ʚ ʫʩʪʘʥʦʚʢʫ; 

3. ʈʘʟʤʝʱʝʥʠʝ ʥʘ ʩʪʦʣʠʢʝ (stage); 

4. ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʢʘʜʨʘ; 

5. ʇʝʨʝʤʝʱʝʥʠʝ ʧʣʘʩʪʠʥʳ ʥʘ 1 ʰʘʛ (ʢʘʜʨ); 

6. ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʢʘʜʨʘ ʠ ʪ.ʜ.  

7. ɺʳʛʨʫʟʢʘ ʧʣʘʩʪʠʥʳ; 

8. ɿʘʛʨʫʟʢʘ ʩʣʝʜʫʶʱʝʡ. 

30 mJ/cm2 exposure dose (300-mm wafers, 96 shotsJ  Ó 250 wph 

ʆʙʱʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ï ʢʣʶʯʝʚʳʝ ʦʧʝʨʘʮʠʠ 



ʕʋʌ - ʣʠʪʦʛʨʘʬʠʷ, 13.5, 11.2, 6.8 ʥʤ  
(ʪʨʝʙʫʶʪʩʷ ʬʦʪʦʰʘʙʣʦʥʳ) 

 

- ; 

(left) 28nm half-pitch flash pattern resolved in 65nm thick EUV-65 resist, (center) 

34nm dense contact holes in 80nm thick Fuji FEVS-P1101 resist, (right) 30nm 

isolated line in 80nm thick EUV-65 resist . 

ʀʩʪʦʯʥʠʢ ʕʋʌ ʥʘ 13,5 ʥʤ 



(ʪʨʝʙʫʶʪʩʷ ʰʘʙʣʦʥʳ - ʧʨʝʩʬʦʨʤʳ) 



28.09.1989 ʙʳʣ ʜʘʥ ʩʪʘʨʪ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ ʅɸʅʆʊɽʍʅʆʃʆɻʀʀ, 

ɼʦʥ ʕʡʛʣʝʨ ʩʪʘʣ ʧʝʨʚʳʤ ʯʝʣʦʚʝʢʦʤ ʚ ʠʩʪʦʨʠʠ ɿʝʤʣʠ, ʢʪʦ ʧʨʠ ʧʦʤʦʱʠ 

ʉʊʄ ʜʚʠʛʘʣ ʘʪʦʤʳ ʠ ʥʘʙʣʶʜʘʣ ʵʪʦ! 

28 Sep.1989 

(ʙʝʩʰʘʙʣʦʥʥʳʡ ʧʨʦʮʝʩʩ) 



ʉɿʄ ʣʠʪʦʛʨʘʬʠʷ     (ʙʝʩʰʘʙʣʦʥʥʳʡ ʧʨʦʮʝʩʩ) 
  

ʅʘʥʦʪʨʘʥʟʠʩʪʦʨ, ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ 800Ĭ800 nm 

ɼ.ɺ. ʑʝʛʣʦʚ, ɿ.ɺ.ʂʚʦʥ, ɸ.ʀ. ʊʦʨʦʧʦʚ, ɸ.ɺ.ʃʘʪʳʰʝʚ, ʀʌʇ ʉʆ 

ʈɸʅ 



  ʉɿʄ + ʄʕʄʉ = ʤʥʦʛʦʟʦʥʜʦʚʘʷ ʣʠʪʦʛʨʘʬʠʷ 
(ʙʝʩʰʘʙʣʦʥʥʳʡ ʧʨʦʮʝʩʩ) 



ʉɿʄ + ʄʕʄʉ =  

ʤʥʦʛʦʟʦʥʜʦʚʘʷ ʣʠʪʦʛʨʘʬʠʷ 





ʆʩʘʞʜʝʥʠʝ W(CO)6  

ʧʨʠ ʜʘʚʣʝʥʠʠ ~ 3*10-4 ʪʦʨ 

ɻʘʟʦ-ʬʘʟʥʦʝ ʦʩʘʞʜʝʥʠʝ, 

ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʝ ʠʦʥʥʳʤʠ ʠ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʫʯʢʘʤʠ 

ʋʩʪʨʦʡʩʪʚʦ ʅɸʅʆʌɸɹ 100: ʪʝʭʥʦʣʦʛʠʷ ʌʀʇ 

C. Burkhardt et al., NMI Reutlingen, Germany   

(ʙʝʩʰʘʙʣʦʥʥʳʡ ʧʨʦʮʝʩʩ) 



ʕʃɽʂʊʈʆʅʅʆ-ʃʋʏɽɺɸʗ ʃʀʊʆɻʈɸʌʀʗ 

ʇʨʦʝʢʮʠʦʥʥʘʷ ʉʢʘʥʠʨʫʶʱʘʷ 



ʅɸʅʆʌɸɹ ï 100-ʅʀʀʌʇ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʤʨʠʩʪʦʨʥʳʭ ʩʪʨʫʢʪʫʨ 

ʀʶʣʴ 2013 



ʉʢʘʥʠʨʫʶʱʠʡ 
ʕʣʝʢʪʨʦʥʥʳʡ 
ʣʠʪʦʛʨʘʬ 

ʄʦʜʫʣʴ 
ʥʘʢʦʧʠʪʝʣ

 ɹ

ʄʦʜʫʣʴ 
ʟʘʛʨʫʟʢ
ʠ 

ʄʦʜʫʣʴ 
ʟʘʛʨʫʟʢ
ʠ 

ʄʦʜʫʣʴ 
 

 ALD 

ʄʦʜʫʣʴ 
 

 Si/Ge 
MBE 

ʄʦʜʫʣʴ 
 

 ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʄʦʜʫʣʴ 
 
 

ʤʘʛʥʝʪʨʦʥʥʦʛ
ʦ ʥʘʧʳʣʝʥʠʷ 

ʄʦʜʫʣʴ 
 

 ʇʍʆ 

ʅɸʅʆʌɸɹ ï 100-ʅʀʀʌʇ  





MAPPER Lithography 

ʕʃɽʂʊʈʆʅʅʆ-ʃʋʏɽɺɸʗ 

ʃʀʊʆɻʈɸʌʀʗ 
Vistec EBPG5200 

Series 

Schematic of the most important modifications to the 

SEM. 

NanoMaker 



  ʕʣʝʢʪʨʦʥʥʳʡ ʣʫʯ + ʄʕʄʉ = ʤʥʦʛʦʣʫʯʝʚʘʷ ʵʣʝʢʪʨʦʥʥʘʷ 

ʣʠʪʦʛʨʘʬʠʷ 


