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Abstract: The dependency of sputtering power on the electrical performances in amorphous HIZO-TFT

(hafnium-indium-zinc-oxide thin film transistors) has been investigated. The HIZO channel layers were

prepared by using radio frequency (RF) magnetron sputtering method with different sputtering power at

room temperature. TOF-SIMS (time of flight secondary ion mass spectrometry) was performed to confirm

doping of hafnium atom in IZO film. The field effect mobility (urg) increased and threshold voltage (Vi)

shifted to negative direction with increasing sputtering power. This result can be attributed to the high

energy particles knocking-out oxygen atoms. As a result, oxygen vacancies generated in HIZO channel

layer with increasing sputtering power resulted in negative shift in Vi, and increase in on-current.
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Fig. 1. A schematic view of an a-HIZO thin film

transistor.
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Fig. 2. Comparison of depth profile TOF-SIMS between
(a) IZO and (b) hafnium 5 wt% doped HIZO thin films.
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Table 1. The evolution of electronic properties as
RF-power.
UFE S.S Ton-oft
P ViV
ower w(V) (em’/V-s) (V/dec) ratio
35 -0.4 0.818 0.35 2.3x10°
50 -5.8 2,727 0.33 3.3x10°
65 -10.7 5.908 0.25 1.6x10°
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Fig. 3. Transfer curve of a-HIZO TFTs as a function of
power.
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