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Nanomechanical behavior of gene chip in label free biodetection is studied using the energy method. Considering
electrostatic energy, hydration energy and configuration fluctuations of DNA layer as well as mechanical energy of
chip, an energy formula is set up. The relation between curvature radius of the neutral axis and surface stress of
gene chip is obtained according to the minimum principle of energy. Influence of packing densities on surface stress
of gene chip is predicted. Theoretical predictions for surface stress of gene chip are compared with experimental
data to validate the presented solutions.
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