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Similarly, the other two equations are obtained by the rotation of subscripts. As the symmetry, it is assumed that 1 2η η≥ . 
If the wavelength is isotropic, there must be 21 1= =k k . And the amplitudes are 
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If we set eq2 0A = , the critical condition is deduced as f cr1 f cr21 (2 ) 0η η− + − − =v v . If the wavelength is anisotropy, a 

ratio of the wave numbers is introduced, 2 1/=q k k . The amplitudes are in term of q and 1k , 
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The critical condition of the asymmetric checkerboard mode is deduced by setting 1k →1, which is a parametric form of 

q. And the boundary between two types of checkerboard modes is deduced by setting q→1: cr1 r fc 2 2 / (1 )+3vη η −+ = .  

For any prestrain satisfied the critical condition, the wave number and amplitude are solved according to Eqs.(4)
~(6). And then the buckling mode and minimum energy are determined. 
 

DISCUSSION 
 

Fig.2a shows the relationship among the wave number 1k , q and prestrain iη . The solid and the dashed line (italic 

number) are the contours of 1k and q, respectively. The outer line ( 1 1k = ) indicates the critical condition. In the region 

surrounding by bold lines (q=1), the film buckles into a symmetry checkerboard mode with isotropic wavelength, 
although the amplitudes may be anisotropy when the prestrain is anisotropy. In the remaining region surrounding by 
thin lines (q<1), the film buckles into an asymmetry checkerboard mode with anisotropy wavelength. Fig.2b,c show the 
relationships between wave numbers, amplitudes and prestrain, where the ratio 2 1/η η=r . The wave numbers and 

amplitudes both buckle twice. In the secondary buckling, the wave numbers branch, while the amplitudes deflect. 

   
(a)                                  (b)                                 (c) 

Fig. 1 The critical condition and post-buckling of the checkerboard mode 
 

CONCLUSION 
 

The flexible electronic structure buckles into a checkerboard mode under biaxial prestrain. The secondary bifurcation 
of the structure occurs from a symmetric checkerboard mode to an asymmetric one. The checkerboard modes and the critical 
conditions under arbitrarily prestrain are given. In fact, the biaxial buckling modes are various. It needs to compare the 
energy of different modes. 
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