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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 secondarv ion mass spectrometry) was performed to confirm
doping of hafnium atom in IZO film. The field effect mobility (ure) 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 V;, and increase in on-current.
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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 Lm off
P %
ower ut¥) (cm”/V-s) (V/dec) ratio
35 -04 0.818 0.35 2.3x10°
50 -58 2.727 0.33 3.3x10°
65 -10.7 5.908 0.25 1.6x10°

%l data®] ¥MA32 Hol Hf 3% ¥o]&9] 1Z0
dtuko] =38 AL & F A 2 A3} HfL Hf
o] =3¢ HIZO g§AL AMgddo 1Z0 filmol &%
g 4 9o 2% ol Hf 5% Fol2o] Zns 4
2o A%E Ax A AL ¢ F YA 2
olfrE ¥ 2(b)ollA Zno} bt AFAVIE

3 HfH a9 AFA7I7F $748 Aoz Ho}
o8 FHE + stk

¥ 1& RF #9o & H7|HA 54 ¥ss 4
Bl Zloj,

239 32 51V 9 =89 A (drain voltage)dl
A A71% 549 transfer curveE RF-powerol] w
g veld RAoltk, RF-power’t 37 5% 7}
o O|EE (upp)E 0818 cm®/V-slA 5908 em?/V-s

2 F7hstga EHA% (Va)& -04 VIA -107 V
2 Za3dch oA ¥L duA AR o 2

gElo] e As 49 HEo] FojA 7] "Ed H|
A HIZO grolA FojE itAagAe] v &wE A
Feo 584 7]9%E AAFF (oxygen vacancy)S
g4 "HAdde A gujdg [6]l T4 ALF
2 1 F9d F 719 trapped electron®] =483
olo] o] &3k whgol 9dtq AFHAAE B A
F 58 719384 €. ©L£o], Zn interstitial®]
A L@ eVl vlEd FAFTF FAH Ag9
(158 eV)7t o &tk [7]. 2222 Y d42TF
o] native £ (donor)24 9&& 3A He ot
[8-10].

oz FHAY, A olFE, FHAY o3
oA 2] 7]27] (subthreshold swing)& 1#j3dle] F
A 3td sputter powerE 50 W &t #dstd. 1
ol 65 WY AS$ Algle] o|FEE 5908 cm?/ Vs,
AL o3toA 9 7]&7]E 025 V/decZ 35, 50,
66 W & 713 B4 Fhou FEAte] 50 WY Z¢

Drain Current (A)

Fig. 3. Transfer curve of a-HIZO TFTs as a function of
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