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2. AFM   

 Park Systems  XE-100 System  
 2-channel   (NI-5122)  

PC   AFM   
  .  

Nanosensors  PPP/TL-NCH, PPP/TL-NCL  
Olympus  OMCL-AC240TS    
Table 1  .  P/TL   /  

.   HOPG(highly oriented pyrolytic 
graphite)  PDMS(polydimethysiloxane) . 

 
Table 1 Constants and properties of the microcantilevers 
Micro 

cantilever 
# of 

Cantilevers 
Length 
(mm) 

Stiffness 
(N/m) 

P/TL Resonance Freq.(kHz) 

FEM Experiemnt 

P/TL-NCH N = 3 125 42 318/341 288/349 

P/TL-NCL N = 5 225 48 169/171 169/174 

P/TL-OMCL N = 4 240 1.8 
57/63 (1

st ) 
365/390 (2nd) 

76/78 (1
st ) 

458/432 (2nd) 
 

 
Fig. 1 Schematics of AFM experiments and POD 

 

  
Fig. 2 FEM model 
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Table 2 The averaged MACs and POVs in air 

Micro 
cantilever 

FEM (%) Experiment (%) 

MAC1 MAC2 POV1 POV2 MAC1 MAC2 POV1 POV2 

TL-NCH 99.96 59.62 99.99 0.01 97.73 65.83 98.27 1.59 

P-NCH 99.96 60.62 99.94 0.06 97.81 0.42 98.21 1.64 

TL-NCL 99.99 59.90 99.99 0.00 95.01 56.43 98.07 1.88 

P-NCL 99.99 60.43 99.98 0.02 93.08 53.76 98.53 1.43 

TL-OMCL, 1st 99.99 60.48 99.99 0.00 99.76 23.31 99.39 0.53 

P-OMCL, 1st 99.98 60.73 99.99 0.01 99.92 43.19 98.76 1.19 

TL-OMCL, 2nd 89.33 19.29 99.99 0.00 99.72 40.66 98.27 1.38 

P-OMCL, 2nd 78.83 47.81 99.90 0.10 99.51 21.71 98.35 1.21 
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(a) Tipless microcantilever 

 

 
(b) Tip microcantilever 

 
Fig. 3 The averaged 1st, 2nd, and 3rd POMs of NCH 

 

   

  2012   
(  2012-0002982)   . 

    

(1) Kim, I. K., Han, D. H., Lee, J. W. and Lee, S. I., 2012, 
Classification of Empirical Orthogonal Mode in Multi-
Modal AFM Microcantilevers, Proceedings of the Korean 
Society for Noise and Vibration Engineering Annual 
Spring Conference, pp.167~168 

(2) Kim, I. K. and Lee, S. I., 2012, Multi-Modal Dynamic 
Analysis of AFM Microcantilevers, Proceedings of the 
Korean Society for Noise and Vibration Engineering 
Annual Autumn Conference. 

-218-




