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In this study, the morphology of gold layers deposited by pulsed electrochemical 

deposition on GaAs substrates was investigated using Atomic Force Microscopy 

(AFM). By adjusting the pulse duration, it was demonstrated that pores can be 

introduced in deposited Au layers [1]. According to previous studies, the 

deposition process follows the hopping electrodeposition mechanism [2,3]. For 

comparison, the study was also conducted on thin Au layers deposited by 

sputtering. The surface roughness of the bulk GaAs substrate, sputtered Au layer 

on GaAs, and Au layer deposited by pulsed electrochemical deposition on GaAs 

was determined to be 4 nm, 34 nm, and 65 nm, respectively. By reducing the pulse 

duration from 300 µs to 100 µs, it was demonstrated that the surface roughness of 

the Au film could be controlled, decreasing from 65 nm to 30 nm. Furthermore, 

during the anodization process of the GaAs substrate thought the Au film deposited 

by pulse electrochemical deposition, detachment of the gold membrane at an 

optimized anodization voltage was demonstrated. The ability to control the 

roughness of the Au films is significant for optimization of the materials 

performance in electronic and optoelectronic devices.  

 
 

Figure 1. 3D AFM topology image of (a) bulk GaAs substrate; Au film deposited 

on bulk GaAs by sputtering (b) and (c) pulsed electrochemical deposition 

technique  
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