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 The cantilevers deposited at high current density has high Cu contents, hardness but surface roughness.

 Effective Young’s moduli of the Au-Cu alloy micro-cantilevers were ranged from 68.0 GPa ~ 79.5 GPa.

Introduction

Effective Young’s modulus

 Au-based MEMS acceleration sensor[1]

capable to detect Sub-1μG

 High density

 High electrical conductivity

 High corrosion resistance

The yield strength was improved 

from 0.22 GPa to 1.1 GPa [2]

Evaluate effective Young’s modulus 

of the electrodeposited Au-Cu alloy

 Solid solution strengthening

 Grain boundary strengthening

Au materials
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SEM Image

Fabrication and Evaluation of Au-Cu Alloy 3D Structures 

toward MEMS Movable Components
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𝑓𝑒𝑥𝑝: Resonance frequency

𝑡： Thickness

𝐿： Length

𝐸𝑒: Effective Young’s modulus

𝜌: Density (Au-Cu Alloy)
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Current Density (mA/cm2)

 The Young’s moduli were smaller to 

Young’s modulus of bulk gold (79 GPa[4]).
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Thickness 

(μm)

Width

(μm)

Cu

contents

(wt%)

Effective 

Young’s modulus 

(GPa)

3.93 20 / 15 / 10 1.38 76.0 / 68.7 / 71.7

3.95 20 / 15 / 10 1.53 79.5 / 78.9 / 79.2

2.85 20 / 15 / 10 1.61 73.8 / 71.3 / 68.0 

3.80 20 / 15 / 10 3.43 72.1 / 69.1 / 76.8

2.62 20 / 15 / 10 4.03 75.2 / 75.0 / 75.8

CD = 6.0 mA/cm2 CD = 3.0 mA/cm2

CD = 1.0 mA/cm2 CD = 0.1 mA/cm2

Ra = 0.6107 μm Ra = 0.1516 μm

Ra = 0.1069 μm Ra = 0.0977 μm
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Evaluation of effective Young’s modulus: Resonant frequency method[3]
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