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1. Surface morphologies of the ALD-IGZO films 

Figure S1. 

 

This supporting information exhibits the atomic force microscope (AFM) images of the IGZO 

films deposited at different ALD temperatures of 130, 150, and 170 oC in a 5×5 µm scan area. 

The root-mean square surface roughness (Rq) of the IGZO films showed an increasing trend 

as the ALD temperatures increased, in which the Rq values were estimated to be 

approximately 0.30, 0.34, and 0.46 nm for the IGZO films deposited at 130, 150, and 170 oC, 

respectively, as shown in Figure S1.  
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2. Optical band gaps of the ALD-IGZO films 

Figure S2. 

 

This supporting information shows the curve fittings of the absorption coefficient as a 

function of the photon energy measured by spectroscopic ellipsometer (SE J. A. Woolam Co.) 

analyzer. The calculated optical band gaps of the IGZO films appeared to be 3.81, 3.26, and 

3.21 eV when the ALD temperatures were controlled to be 130, 150, and 170 oC, respectively, 

as shown in Figure S2.  
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3. Device-to-device uniformity 

Figure S3. 

 

 

This supporting information shows typical examples of device-to-device uniformity in 

transfer characteristics of the TFTs using the IGZO channel deposited at 130 oC and annealed 

at 230 oC, as shown in Figure S3. The number of evaluated devices were 9 in this case. 


