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Dynamic design of piezoelectric structures  
for an efficient tactile feedback of index finger on touch screen 
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ABSTRACT 

 

Piezoelectric vibrators can be good replacements of electric motors to excite touch screen of a mobile 

device owing to small volume and low power consumption. One problem to be solved yet for real 

application is larger excitation force or moment than available currently. More efficient excitation by a 

piezoelectric vibrator could be achieved by operating at one of resonance frequencies of the system, 

which must also be as close as possible to frequency range where index finger is most sensitive and 

increasing transmission force or moment at that frequency.  

In this study, dynamic models are derived for the piezoelectric exciter and an adhesive viscoelastic 

layer, which connect the exciter to the screen. The adhesive layer is modeled as distributed stiffness by 

considering its geometric shape to relative to the piezoelectric exciter. Then, equations of motion for the 

piezoelectric exciter and the adhesive layer are derived using Hamilton s principle. Based on this model, 

dynamic characteristics of the exciter will be designed to maximize the force or moment transmitted 

onto the screen structure.
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Fig.1 Photograph and schematic diagram for 

piezoelectric structure 
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Fig.2 Voltage-velocity frequency response 

function of piezoelectric vibrator 
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Fig. 3 (a) Undeformed and (b) deformed 

schematics of the subsystem. 
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