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Table 1 Constants and properties of the microcantilevers 
Micro 

cantilever 
# of 

Cantilevers 
Length 
(mm) 

Width 
(mm) 

Thickness 
(mm) 

Stiffness 
(N/m) 

Resonance 
Freq.(kHz) 

P/TL-NCH N = 3 125 30 4 42 330 

P/TL-NCL N = 5 225 38 7 48 190 

P/TL-OMCL N = 4 240 50 2 1.8 70 

 
 P/TL      

    . 
  P/TL-NCH  NCL  1  
, P/TL-OMCL  1 / 2   

   5     
 .    

     
(phase)    POD  . 
 

3. (POD)  

   Table 1   
   3  /  
     , 
       3   

 .   
  4   POD  
  POM  POV(proper orthogonal value)  

 Table 3  4  .  SP  
  AFM  set point    
   . 

POD  POM  POV    
   .     
    ,  
/   /   POV   
       
  .      

     .   
       

  5      (1)
      

 ;   
    E-mail : leesooil@uos.ac.kr 
    Tel : (02) 2210-5667, Fax : (02) 2210-5575 
 *    

한국소음진동공학회 2012년 추계학술대회논문집, pp. 296~297

-296-



   
 

Table 3 Proper orthogonal values in air 

Cantilever Sample Tapping POV1 (%) POV2 (%) 
Average Average 

TL-NCH - - 98.27 1.59 

P-NCH 

98.21 1.64 

HOPG SP75 97.47 2.39 
SP45 94.79 5.04 

PDMS SP75 97.91 1.95 
SP45 96.27 3.31 

TL-NCL - - 97.73 2.22 

P-NCL 

98.53 1.43 

HOPG SP75 97.62 2.35 
SP45 89.75 10.23 

PDMS SP75 97.95 2.01 
SP45 98.00 1.99 

TL-OMCL 
1st resonance - - 99.24 0.69 

P-OMCL 
1st resonance 

98.76 1.19 

HOPG SP75 98.98 0.95 
SP45 90.72 9.05 

PDMS SP75 96.94 2.99 
SP45 91.73 8.17 

TL-OMCL  
2nd resonance - - 98.27 1.38 

P-OMCL 
2nd resonance 

98.35 1.21 

HOPG SP75 97.95 1.59 
SP45 71.48 24.80 

PDMS SP75 92.53 6.20 
SP45 90.98 6.34 
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Fig. 1 The 1st bending mode of P-OMCL actuated by 1st 
resonance excitation from reconstructed data using Eq. (1) 
 

Table 4 Proper orthogonal values in liquid 

Cantilever Sample Tapping POV1 (%) POV2 (%) 
Average Average 

TL-NCH - - 99.57 0.50 

P-NCH 

97.93 2.00 

HOPG SP75 99.07 0.87 
SP45 93.21 6.61 

PDMS SP75 98.04 1.92 
SP45 89.51 10.35 

TL-NCL - - 98.91 1.02 

P-NCL 

99.70 0.27 

HOPG SP75 98.98 0.59 
SP45 98.45 1.25 

PDMS SP75 99.58 0.36 
SP45 97.37 2.50 

TL-OMCL 
1st resonance - - 99.88 0.06 

P-OMCL 
1st resonance 

99.91 0.07 

HOPG SP75 99.06 0.69 
SP45 92.79 6.64 

PDMS SP75 99.57 0.30 
SP45 99.01 0.72 

TL-OMCL  
2nd resonance - - 99.26 0.69 

P-OMCL 
2nd resonance 

96.08 3.83 

HOPG SP75 97.85 1.89 
SP45 93.54 4.63 

PDMS SP75 98.19 1.68 
SP45 97.07 2.61 
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