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Table S1 Experimental conditions 

 

Electrospray Applied Voltage (kV) 0-20 

 Flow rate (µl/min) 70 

 Nozzle size (mm) φ 0.4 

 Nozzle- substrate distance 60 

CVD Heating-stage Temperature (oC) 0-500 

 Pressure (Pa) 1×105(1atm) 

 Laser Power (W) 0-300 

 Laser spot (mm) φ 30 

  
Preheating stage temperature by laser irradiation  
Laser power: 80 W: stage temperature = ~ 120 oC,  
Laser power: 150 W: stage temperature = ~ 250 oC,  
Laser power: 300 W: stage temperature = ~ 400 oC 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

 
Figure S1 SEM image of surface ZnO thin films by electrospray CVD laser power at 
70W 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S2 XRD pattern of ZnO thin films by electrospray laser CVD using acetic acid 
(0.1M) 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S3 Cross sectional STEM image and EDS mapping of ZnO thin films by 
electrospray laser CVD using acetic acid(0.1M) 
 
 
Table S2 Dependence of the morphology of ZnO films using various ZnO precursor 
solution.   
 

Zn precursor (0.1mol) solvent additive Laser power(W) Morphology * temperature 

(oC) 

Zn nitrate (Zn(NO3)2) ethanol － 150 nanoparticle ~210 

Zn acetylacetonate methanol － 150 granular ~370 

Zn acetate methanol － 80 needle-like ~210 

Zn acetate methanol glacial acetic 

acid (0.1M) 

80 columnar ~350 

Zn acetate methanol glacial acetic 

acid (0.3M) 

80 blocked like 

shape 

~630 

 

* measured of surface of the film after LS-CVD using radiation thermometer.  
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S4 SEM image of surface and cross-sectional image of ZnO film by laser 
ES-CVD at 150 W using Zn nitrate- ethanol solution(a,b) and Zn 
acetylacetonate-methanol solution(c,d) laser power. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S5 XRD pattern of ZnO thin films deposited by laser ES-CVD uisng using Zn 
nitrate- ethanol solution and Zn acetylacetonate-methanol solution 
 



 
Figure S6 SEM image of surface of ZnO films deposited by laser ES-CVD at 300W 
 
 
 


