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ʄʠʢʨʦʩʢʦʧʳ 

 

ʇʨʦʬʠʣʦʤʝʪʨʳ 

 

ʉʧʝʢʪʨʦʤʝʪʨʳ 

 

ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʳ 

 

ʃʘʟʝʨʳ 

 

ʃʘʙʦʨʘʪʦʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʏʪʦ ʠʥʪʝʨʝʩʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟ ʥʘʫʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʝʣʘʶʪ ʩʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ? 
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ʃʦʚʫʰʢʘ ʂʠʥʛʜʦʥʘ ʠ ʝʝ ʫʟʣʳ, 

ʥʘʧʝʯʘʪʘʥʥʳʝ ʥʘ 3D 

ʧʨʠʥʪʝʨʝ ʠʣʠ ʠʟʛʦʪʦʚʣʝʥʥʳʝ 

ʪʦʯʥʳʤ ʬʨʝʟʝʨʦʚʘʥʠʝʤ 

ʆʆʆ çʄʉ-ʪʝʭʥʦʣʦʛʠʠè, ʉʂʆʃʂʆɺʆ 

ʉʝʡʯʘʩ ʟʘʢʘʥʯʠʚʘʶʪ ʨʘʟʨʘʙʦʪʢʫ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʙʦʨʦʚ ʦʞʠʜʘʝʪʩʷ ʚ 2022 ʛ. 

ʄʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨ 

ʅʠʢʦʣʘʝʚʘ 



630055 ʈʦʩʩʠʷ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ʫʣ. ʄʫʩʳ ɼʞʘʣʠʣʷ 3/1 ʦʬʠʩ 709-717 
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108841, ʛ. ʄʦʩʢʚʘ, ʛ. ʊʨʦʠʮʢ, 

ʂʘʣʫʞʩʢʦʝ ʰ., ʜ.4/1 
ʇʦʩʪʘʚʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ - ʙʦʣʝʝ ʯʝʤ 

ʚ 30 ʩʪʨʘʥʘʭ, ʙʦʣʝʝ ʯʝʤ ʚ 

100 ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ 

ʢʦʤʧʘʥʠʷʭ 
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ʆ ʂʆʄʇɸʅʀʀ 

ɺʦʪ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʩʧʝʮʠʘʣʠʩʪʳ ʆʆʆ ʅʊ-ʄɼʊ (ʄʦʩʢʚʘ, 

ɿʝʣʝʥʦʛʨʘʜ) ʠ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʡ NT-MDT 

Spectrum Instruments ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʨʘʙʦʪʢʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʦʜʜʝʨʞʢʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʘʪʦʤʥʦ-ʩʠʣʦʚʳʭ 

ʤʠʢʨʦʩʢʦʧʦʚ (ɸʉʄ) ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʩʦ ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ 

ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʝʝ 

ʧʨʠʣʦʞʝʥʠʡ. ʅʘʰ ʧʫʪʴ ʙʳʣ ʦʪʤʝʯʝʥ ʩʦʟʜʘʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʨʦʡʩʪʚ, ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʢʣʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ: ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʟʥʝʩ ʆʆʆ ʅʊ-ʄɼʊ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʘʥʠʷʤʠ ʚ 

ʈʦʩʩʠʠ, ɽʚʨʦʧʝ, ʉʐɸ, ʠ ʂʠʪʘʝ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʠʤʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʪʦʚʘʨʥʳʤʠ ʟʥʘʢʘʤʠ NT-MDT ʠ NT-MDT 

Spectrum Instruments, ʘ ʪʘʢʞʝ ʜʠʩʪʨʠʙʫʪʦʨʘʤʠ ʚ ʙʦʣʝʝ ʯʝʤ 30 

ʩʪʨʘʥʘʭ ʤʠʨʘ 



Åʅʊʉ ɺʇʂ 

Åɸʜʤʠʨʘʣ ʂʠʷʩʦʚ ɹʦʨʠʩ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

Åʄʕʇ ʉʉʉʈ, ʤʠʥʠʩʪʨ, ʯʣ. ʢʦʨʨ. ɸʅ ʉʉʉʈ 

ʂʦʣʝʩʥʠʢʦʚ ɺʣʘʜʠʩʣʘʚ ɻʨʠʛʦʨʴʝʚʠʯ 

ʆʪʜʝʣ 31 (1973 ï 1987) 

ʆʪʜʝʣ 102 (ʩ 1987) 

ʅʘʯ. ʦʪʜʝʣʘ ɹʳʢʦʚ ɺ.ɸ., ʥʘʧʨʘʚʣʝʥʠʝ ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

ʉ 1989 ʛʦʜʘ ʀʂ ʄɼʊ 

ɹʨʘʪʴʷ ʄ.ʀ. ʠ ʇ.ʀ. ʃʘʟʘʨʝʚʳ ʠ  

ɺ.ɸ. ɹʳʢʦʚ  



ʉ 1989 ʛʦʜʘ ʀʂ ʄɼʊ 

ɹʨʘʪʴʷ ʄ.ʀ. ʠ ʇ.ʀ. ʃʘʟʘʨʝʚʳ ʠ ɺ.ɸ. ɹʳʢʦʚ  

ʇʨʝʜʩʝʜʘʪʝʣʴ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ʀʂ ʄɼʊ- ʃʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ, ʘʢʘʜʝʤʠʢ ʇʨʦʭʦʨʦʚ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

 

ɿʘʤ. ʇʨʝʜʩʝʜʘʪʝʣʷ ï ɹʳʢʦʚ ɺ.ɸ. 

ʇʦ 2000 ʛ. 

ɺ ʤʘʪʝʨʠʘʣʘʭ ʜʦʢʪʦʨʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʠ ɹʳʢʦʚʘ ɺ.ɸ. 

ʇʈʀɹʆʈʓ ʀ ʄɽʊʆɼʓ 

ʉʂɸʅʀʈʋʖʑɽʁ ɿʆʅɼʆɺʆʁ  

ʄʀʂʈʆʉʂʆʇʀʀ ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀ ʄʆɼʀʌʀʂɸʎʀʀ  

ʇʆɺɽʈʍʅʆʉʊɽʁ  

 

ʉʝʥʪʷʙʨʴ 2000 ʛ. 



ʅʊ-ʄɼʊ ʉʧʝʢʪʨʫʤ ʀʥʩʪʨʫʤʝʥʪʩ 
ʂʦʣʣʝʢʪʠʚ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ï ʩʘʤʳʡ ʦʧʳʪʥʳʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ï ʦʧʳʪ ʨʘʙʦʪʳ ʩ 1989 ʛʦʜʘ 



Chapter Eight Manufacturers Profiles 

Info from 04.10.23 

8.1 Bruker Corporation 

8.2 NT-MDT  SI 

8.3 Keysight Technologies 

8.4 Park Systems 

8.5 Witec 

8.6 Asylum Research(Oxford Instruments) 

8.7 Nanonics Imaging 

8.8 Nanosurf 

8.9 Hitachi High-Technologies 

8.10 RHK Technology 

8.11 A.P.E. Research 

   

Global Atomic Force 
Microscopes (AFM) Market 
Insights, Forecast from 
2018 to 2025  

Trends in Global AFM Probe 
Market 2023 -2028 

The following manufacturers are analyzed 

independently in the report (info from 

17.06.2023): 

 

1. NanoWorld AG  

2. Bruker  

3. NT-MDT  

4. Asylum Research (Oxford Instruments) 

5. Advanced Diamond Technologies 

6. AppNano 

7. Team Nanotec GmbH 

8. NaugaNeedles 

9. SmartTip  

11.  

12. é 



ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ 

1990 ï 2003 

ʇʝʨʚʳʝ ʧʨʠʙʦʨʳ, 

ʦʩʚʦʝʥʠʝ ʨʝʞʠʤʘ  

Tapping Mode 

2003 ï 2014 

ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ 

ʧʨʠʙʦʨʳ, 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ 

ʩʢʘʥʝʨʳ 

2015 ï ʠ ʜʘʣʝʝ 

ʊʝʭʥʦʣʦʛʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ 



ʅʊ-ʄɼʊ ʉʧʝʢʪʨʫʤ ʀʥʩʪʨʫʤʝʥʪʩ 
2020 

2019 

ʀʅʊɽɻʈɸ ʉʇɽʂʊʈɸ II, 2021ʛ. 



× 30 years in the market of scientific instrument 

making; 

×More than 4600 devices in 64 countries; 

×Development Center - NT-MDT LLC 

(Zelenograd); 

×Sales offices - in the USA, China and Ireland; 

×Registered intellectual property - patents, 

trademarks, certificates of registration of 

software in Russia and abroad 

Group of companies NT-MDT Spectrum Instruments: 



ʉɿʄ ï ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ  

× ʊʫʥʥʝʣʴʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʷ; 

× ʇʨʦʬʠʣʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʘʚʣʝʥʠʷ ʧʨʠʞʠʤʘ; 

× ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʠʣʳ ʪʨʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʟʦʥʜ ï ʧʦʚʝʨʭʥʦʩʪʴ; 

× ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʘʜʛʝʟʠʦʥʥʳʭ ʩʠʣ; 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʂʝʣʴʚʠʥ-ʤʦʜʘ); 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʢʘʥʪʠʣʝʚʝʨ ïʧʦʚʝʨʭʥʦʩʪʴ; 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʷ ʖʥʛʘ; 

× ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʝʜʝʣʦʚ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʠʣ; 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ; 

× ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʚʠʜʠʤʦʡ (ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ  ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 10 ʥʤ) ʠ ʀʂ 

ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʤ ʜʠʬʨʘʢʮʠʦʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ (ʙʣʠʞʥʝʧʦʣʴʥʘʷ ʙʝʘʧʧʝʨʪʫʨʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʤʠʢʨʦʩʢʦʧʠʷ); 

× ɹʝʟʘʧʝʨʪʫʨʥʘʷ ʀʂ ʠ ʪʝʨʘʛʝʨʮʦʚʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 10 ʥʤ ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʠ; 

× ɺʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʚʦʡʩʪʚ 

ʥʘʥʦʩʪʨʫʢʪʫʨ 



I(U,z,x,y) 

Sample with conductive surface 

Conductive tip 

tip  

Any sensor of 

lever displacement  

Flex lever 

Aperture  

Scanning Near-Field 

Microscopy 

Optical properties 

Resonant 

sensor 

Optical tip 

Scanning Probe Microscopy (SPM) 

Atomic Force 

Microscopy 

Any solid surfaces  

Scanning Tunneling 

Microscopy 

Conductive samples 

Scanning Electrochemical 

Capillary Microscopy, 

I ï 10-9-10-15 



NTEGRA II 

PX ULTRA CONTROLLER 

ü ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʜʦ 5MHz 

ü 5 ʧʨʝʜʫʩʠʣʠʪʝʣʝʡ 

ü ADC ʩʢʦʨʦʩʪʴ ʦʪʨʘʙʦʪʢʠ ï 500kHz 

ü ADC ʨʘʟʨʝʰʝʥʠʝ ï 18bit 

ü ʐʫʤ ʬʘʟʳ ʜʦ ï 0,010 

ü ʊʝʤʧʝʨʘʪʫʨʘ ï Troom+50 ʩ ʪʦʯʥʦʩʪʴʶ 0,0050  



VEGA ï ɸʉʄ ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʨʘʟʮʦʚ - ʩ ʨʘʟʤʝʨʘʤʠ ʜʦ 200Ĭ200 

ʤʤ ʠ ʪʦʣʱʠʥʦʡ ʜʦ 40 ʤʤ ʩ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʪʦʯʥʦʩʪʴʶ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 1 ʤʢʤ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʘʪʦʤʘʨʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

5x5 nm, HOPG 

ʉʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʦʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʙʣʘʜʘʝʪ ʩʘʤʳʤ 

ʥʠʟʢʦʛʦ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʰʫʤʘ 

(25 ʬʤ/ãɻʮ) ʜʘʪʯʠʢʘ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ 

ʠʟʛʠʙʦʚ  ʢʘʥʪʠʣʝʚʝʨʘ ʩʨʝʜʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ɸʉʄ ʜʣʷ 

ʙʦʣʴʰʝʨʘʟʤʝʨʥʳʭ ʦʙʨʘʟʮʦʚ.  

<30 ʧʤ 

8Ĭ8 ʤʢʤ 
diphenylalanine 

peptide nanotubes 

ʌʨʘʛʤʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʳ 



ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʉʊɸʈʊ 
ʀʥʠʮʠʘʪʦʨʦʤ ʧʨʦʝʢʪʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʢʘʥʠʨʫʶʱʠʭ ʟʦʥʜʦʚʳʭ 

ʤʠʢʨʦʩʢʦʧʦʚ ʚ ʰʢʦʣʘʭ, ʢʦʣʣʝʜʞʘʭ, ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʙʳʣ ʣʘʫʨʝʘʪ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʬʠʟʠʢʝ ɾʦʨʝʩ ʀʚʘʥʦʚʠʯ 

ɸʣʬʝʨʦʚ. ʀʜʝʷ ʦʢʘʟʘʣʘʩʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠ ʧʦʧʫʣʷʨʥʦʡ.  

ʈʘʟʨʘʙʦʪʢʠ ʧʨʠʙʦʨʦʚ ʥʘʯʘʣʠʩʴ ʩ 2002 ʛʦʜʘ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʳʣʦ ʚʳʧʫʱʝʥʦ ʪʨʠ ʧʦʢʦʣʝʥʠʷ 

ʧʨʠʙʦʨʦʚ ʵʪʦʛʦ ʪʠʧʘ. ʋʞʝ ʚʪʦʨʘʷ ʚʝʨʩʠʷ ʧʨʠʙʦʨʦʚ ï 

ʅɸʅʆʕɼʔʖʂɸʈʆʈ-II ʚʦʰʣʘ ʚ ʩʦʪʥʶ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ 

ʨʘʟʨʘʙʦʪʦʢ.   

ʋʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ 

ʅɸʅʆʕɼʖʂɸʊʆʈ  

ʫʩʪʘʥʦʚʣʝʥ ʚ ʙʦʣʝʝ ʯʝʤ 80 ɺʋɿʘʭ, ʠ 320 ʰʢʦʣʘʭ ʚ 

ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥ 3-ʡ ʚʘʨʠʘʥʪ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʩ 

ʤʦʱʥʳʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʥʘʧʦʣʥʝʥʠʝʤ ʥʘ ʙʘʟʝ 

ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʥʝ ʥʘ ʤʝʪʦʜʠʢʝ ʠ 

ʧʨʠʙʦʨʝ, ʘ ʥʘ ʧʨʝʜʤʝʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʢʣʝʪʦʢ, ʚʠʨʫʩʦʚ, ʤʦʣʝʢʫʣ. ʅʘ 

ʩʚʦʡʩʪʚʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

15-03-1930 ï 01-03-2019 
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Å 2003 ʛʦʜʫ ʧʝʨʚʳʝ ʧʨʦʜʘʞʠ ʅʕ I; 

Å ʚ 2011 ʤʦʜʝʨʥʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʜʦ 

ʅʕ II;  

Å ɺ 2013 ʤʦʜʝʨʥʠʟʘʮʠʷ ʅʕ II 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ. 

Å ɺ 2018 ʛʦʜʫ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʥʘʩʪʨʦʝʢ, ʧʨʦʛʨʘʤʤʘ ScanTronic 

2018 

733 ʰʪ 



ʌʣʫʦʨʦʘʣʢʘʥʳ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 500Ĭ500 ʥʤ. 

ɸʄ ɸʉʄ 

C60H122 ʥʘ ɺʆʇɻ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 250Ĭ250 ʥʤ. 

ɸʄ ɸʉʄ 

ɸʪʦʤʥʘʷ 

ʨʝʰʝʪʢʘ ɺʆʇɻ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 4Ĭ4 

ʥʤ. 

ʂʦʥʪʘʢʪʥʘʷ 

ʣʘʪʝʨʘʣʴʥʘʷ ɸʉʄ 

ɸʪʦʤʥʳʝ ʩʣʦʠ ʥʘ 

ʛʨʘʬʠʪʝ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 

1.8Ĭ1.8 ʤʢʤ. 

ɸʄ ɸʉʄ 

ʂʣʝʪʢʠ 

ʢʨʦʚʠ. 

ʈʘʟʤʝʨ 

ʩʢʘʥʘ 50Ĭ50 

ʤʢʤ. 

ɸʄ ɸʉʄ 

ʄʘʛʥʠʪʥʳʝ 

ʜʦʤʝʥʳ 

ʅɾʄɼ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 

30Ĭ30 ʤʢʤ. 

ɸʄ ʄʉʄ 

ʉʝʨʝʙʨʷʥʳʝ 

ʧʨʦʚʦʣʦʢʠ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 

4Ĭ4 ʤʢʤ. 

ɸʄ ɸʉʄ 

ʉʤʝʩʴ ʧʦʣʠʩʪʠʨʝʥ-

ʧʦʣʠʵʪʠʣʝʥʘ. 

ʈʘʟʤʝʨ ʩʢʘʥʘ 20Ĭ20 

ʤʢʤ. 

HybriD ʤʝʪʦʜ ɸʉʄ 

ʇʦʣʫʯʝʥʦ ʥʘ ʧʨʠʙʦʨʘʭ ʉʆʃɺɽʈ-ʅɸʅʆ 



SPM VEGA ï Scanning probe microscope for effective samples 

investigation with the size up to 200x200x40 mm with resolution 

up to atomic 

HOPG, 6x6 nm HDD servo sector. 

Scan size is 10x6 ɛm 
Surface potential of 

SRAM 

Scan size is 40x40 ɛm 

Magnetic domains 

of high-density 

HDD. Scan size is 

4x4 ɛm 



ʊʝʧʧʠʥʛ ʤʦʜʘ ï ʚʝʣʠʢʦʝ ʜʝʣʦ, ʥʦ ʝʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ çʨʫʯʥʦʡè 

ʥʘʩʪʨʦʡʢʠ: 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʯʝʪʳʨʴʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʥʘʩʪʨʦʡʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʱʠʤ ʦʪ 

ʦʧʳʪʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʝʛʦ ʧʦʥʠʤʘʥʠʷ, ʢʘʢ ʵʪʠ ʧʘʨʘʤʝʪʨʳ 

ʚʣʠʷʶʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʟʦʥʜ-ʩʢʘʥʝʨ ʠ ʠʟʦʙʨʘʞʝʥʠʝ 

ʩʢʘʥʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʠʯʝʤ ʥʝ 

ʚʩʝʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʘʝʪʩʷ ʧʦʥʷʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ 

ʧʨʠʙʦʨʘ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʙʦʨ 

ʵʧʠʟʦʜʠʯʝʩʢʠ ʠʣʠ ʨʘʙʦʪʘ ʥʘ ʥʝʤ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʆʪʩʫʪʩʪʚʠʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʣʘʝʪ 

ʥʘʩʪʨʦʡʢʫ ʧʨʠʙʦʨʘ ʥʝʦʧʪʠʤʘʣʴʥʦʡ ʜʘʞʝ ʜʣʷ ʦʧʳʪʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ çʧʦʨʯʠè ʢʘʥʪʠʣʝʚʝʨʘ, ʯʪʦ ʜʝʣʘʝʪ ʉɿʄ 

ʧʨʠʙʦʨʦʤ, ʜʦʨʦʛʠʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 





ʅʝʜʦʩʪʘʪʢʠ çʨʫʯʥʦʡè 
ʥʘʩʪʨʦʡʢʠ  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 4 ʧʘʨʘʤʝʪʨʘ: 

Åʘʤʧʣʠʪʫʜʘ ʨʘʩʢʘʯʢʠ ʟʦʥʜʘ A0; 

Åʨʘʙʦʯʘʷ ʪʦʯʢʘ (set point) ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (SP); 

Åʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (k i) 

Åʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ (Vx) ; 

 

ɼʨʫʛʠʝ ʚʣʠʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

 

Å LP ï ʧʦʣʦʩʘ ʬʠʣʴʪʨʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

Å kp - ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 
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ʇʝʨʝʩʢʦʢ 

ʨʝʞʠʤʦʚ ï 

ʦʪ 

ʦʪʪʘʣʢʠʚʘʥ

ʠʷ ʢ 

ʧʨʠʪʷʞʝʥʠ

 ʁ

ɻʝʥʝʨʘʮʠʷ 

çʇʘʨʘʰʶʪʠʨʦʚʘʥʠ

ʝè 

ScanTronic

Ê - Artificial 

intelligence in AFM 

radically reduces the 

requirements for user 

specialization 

Straightforward for beginners 

Helpful for experts 



https://www.ntmdt-si.ru/resources/webinars/scant-a-shortcut-to-reliable-afm-results 



f - cantilever resonance 

frequency 

K - Cantilever's stiffness 

Q - the quality of the cantilever 

 

 

 

 

 

Nx ï the numbers of pixels and 

scan size 

 

 

 

___________________________ 

Characteristics of the sample 

(stickiness, charge, roughness and 

rigidity) 

ʭ1

ʭ2

a1

a2

a3

y1

X

A(1)

Z(2)Z(1)

A(2)

DB 

INPUT OUTPUT 
P0 , I0 

SP0  

V0  

Automatic choice of optimal scan parameters 

S-elements 

(sensors) 

ɸ-elements 

(Associative) 
R- elements - reacting 

Education 

Based on the method of reverse 

propagation of error using the BFGS 

algorithm (Broeden-Fletcher-Goldfarba-

Shano) 



ʆʙʫʯʝʥʠʝ 

ʭ1

ʭ2
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A(2)

ʉʦʭʨʘʥʝʥʠʝ 

ɺʳʙʦʨ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʆʩʥʦʚʘʥʦ ʥʘ ʤʝʪʦʜʝ ʦʙʨʘʪʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ BFGS 

(ɹʨʦʡʜʝʥʘ-ʌʣʝʪʯʝʨʘ-ɻʦʣʴʜʬʘʨʙʘ-

ʐʘʥʥʦ) 

ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʤʠʥʠʤʫʤʘ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʯʪʦ ʚʦʟʚʦʣʷʝʪ 

ʥʘʩʪʨʘʠʚʘʪʴ ʚʝʩʘ ʩʠʥʘʧʩʦʚ 

ʦʧʪʠʤʘʣʴʥʳʤ  

ʦʙʨʘʟʦʤ 


