
Supplementary Material: Modulation of HfₓZr₁₋ₓO₂ Thin Film Characteristics 

via ALD and ALE 

Figure 1. (a). Alternate stacking structure confirmed by EDS depth profile 

measurement. (b). XPS survey spectra quantified HZO composition. 

 
 

Figure 2. Measure the dielectric property of HZO film by Metal-insulator-Metal 

structure. 

 
 

Figure 3. (a). Schematic of Atomic Layer etching of HZO film by CF4 plasma and 

DMAC precursor. (b). Etching thickness vs. cycle number at 400℃. 
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