
Specimen
Thickness(t) 

[μm]
Width (w)

[μm]

Young’s 
modulus

[GPa]

Au 12

5 56.3
10 62.9
15 64.5

20 64.9

Si 15 15 150

• High electrical conductivity
• High chemical stability
• High density → 19.3 [g/cm3]

Schematics of the Ti/Au micro-cantilever
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This research provides valuable information 
to design of MEMS devices.
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Evaluate Young’s modulus of  
electroplated Ti/Au multi-layered 
micro-cantilever 

Gold materials

Previous study

Objective

Measuring the resonant frequency 

Young’s modulus calculation 

• We evaluated Young’s modulus of electroplated Ti/Au micro-structures by 
multilayer metal technology

• Young’s modulus of the Ti/Au micro-cantilevers was 56.3GPa – 64.9GPa.
• Young’s modulus showed a tendency depended on the width of the micro-

cantilever, which increased as the width increased.

Sub-1g MEMS accelerometer 
composed of gold materials[1]
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• The Young’s moduli were all smaller than Young’s 
modulus of bulk gold.

• The difference is suggested to be a result of the 
inhomogeneity in shape of the Ti/Au cantilevers.

• The Young’s modulus was found to be dependent 
on the width of the micro-cantilever, which 
increased as the width increased.

[2] C. W. Baek et al., Sensors and Actuators A, 117 (2005) 17–27 

Young’s modulus was 
calculated from the resonant 
frequency and equation (1)[2]
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Gold is commonly applied 
in electrical devices


