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Abstract

Recently, transparent ZnO-based TFTs have attracted much attention for flexible displays because
they can be fabricated on plastic substrates at low temperature. We report the fabrication and
characteristics of ZnO TFTs having different channel thicknesses deposited at low temperature. The
ZnO films were deposited as active channel layer on SisN4/Ti/SiO»p-Si substrates by RF magnetron
sputtering at 100C without additional annealing. Also, the ZnO thin films deposited at oxygen partial
pressures of 40%. ZnO TFTs using a bottom-gate configuration were investigated. The SisN4 film was
deposited as gate insulator by PE-CVD at 150T. All Processes were processed below 150C which is
optimal temperature for flexible display and were used dry etching method. The fabricated devices
have different threshold slop, field effect mobility and subthreshold slop according to channel thickness.
This characteristics are related with ZnO crystal properties analyzed with XRD and SPM. Electrical
characteristics of 60 nm ZnO TFT (W/L = 20 /m/20 tm) exhibited a field-effect mobility of 0.26 cm*/Vs,
a threshold voltage of 83 V, a subthreshold slop of 2.2 V/decade, and a Ionorr ratio of 7.5 x 10%
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Table 1. Sputtering condition of ZnQO. Table 2. Dry etching condition of ZnO.
Target 76 mm ¢ ZnO(4N5) Plasma source ICP
RF power 200 W Top rf power 1200 W
Pressure ImT Bottom rf power 250 W
Gas flow rate Oz/Ar = 8/12 sccm DC bias =300 V
Substrate temp 100TC Pressure 5mT
Gas flow rate Clo/Ar = 10/20 sccm
o Oxiaiiog VAT valve 38% open
Gate Insulator(Si,N,) 2 Substrate temp 60C

T merm
P-5i Sub P-5i Sub |
Thermal Oxide Thermal Oxide ]
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Fig. 1. Process flow for fabrication of bottom
gate ZnO TFT.
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Fig. 2. Ins - Vps curve of 60 nm ZnO.
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Fig. 3. Ips - Ves curve of 60 nm ZnO.
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Table 3. Electrical characteristics as ZnO thickness.

40nm 60nm 80nm Condition
Vr 14.9v 6.9v 8.9v Vps=5.1V
A o S [N Oy ||~ _'TDS;ZW
6
Iy | 47x10%A | 1.5x106A __3.%1_:_: 10%A | Vee=30v
V=20V
12 9 [+
Ige | 64%1012A | 20x10°A | 2.4x109A V=0V

Tonjore | 73 %10° 7.§ x l?? 1.6 x 10°

Slope | 5.3 V/decade | 2.2 V/decade | 4.0 V/decade | Vps=5.1V

0.01 cm?V-1s1|0.23 cmV-ist | 0.72 cm2V-is!
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Fig. 4. Vr and mobility as ZnO thickness.
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Fig. 5. XRD as ZnO thickness.
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Fig. 6. AFM roughness as ZnQO Thickness.
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