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Introduction

Abstract Results

We fabricated 𝛼-IGZO FETs with a staggered bottom
gate structure on a 500 nm layer of Si3N4 as an
adhesion layer. First, we evaporated a Ti/Au/Ti (5
nm/50 nm/5 nm) stack to decrease the resistance of the
gate, followed by patterning and etching of the gate,
and a layer of 200 nm thick SiO2 was deposited using
PECVD as a gate dielectric. Then, the 𝛼-IGZO was
sputtered (5 nm to 20 nm), annealed for ∼ 1 h in
ambient air, and patterned. Finally, 5 nm / 60 nm of
Ti/Au was deposited as the source and drain
electrodes. Fig. 1 shows the cross-section of the
fabricated FET. Fig. 2a and 2b show the aspect ratios
of the FETs. The fabrication steps are shown in Fig.3.
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We present FET measurements with channel thicknesses
ranging from 5 nm to 20 nm with insight into a physical
rationale behind the device’s characteristics and
operation. We found that interface trap density correlated
with 𝜇FE and demonstrated that interface traps/defects
degrade threshold voltage and device performance. Eg
and 𝜇FE have no first-order relationship, according to our
findings. The 10-nm 𝛼-IGZO FET showed a SS of 142.9
mV/decade, Vth of ∼ 1.034 V, and 𝜇FE of ∼ 2.35 cm2/V s
with Eg of 3.98 eV attributable to a lower density of
trapping states near the conduction band edge.

1. In 2004, 𝐼𝑛𝐺𝑎𝑍𝑛𝑂 was discovered and has been
extensively studied as a substitute for amorphous
silicon (α-Si) as a channel material. α-IGZO has higher
charge carriers’ mobility than α-Si, which drives large
currents and other beneficial properties.

2. α-IGZO FETs are sensitive to the thickness and growth
conditions of the 𝐼𝑛𝐺𝑎𝑍𝑛𝑂 film because of the defect
states in the material, which impact the electrical
conductivity of the oxide film.

3. The channel thickness of α-IGZO FETs plays an
essential role in controlling the electrical performance
of FETs.

4. FET's electrical performance depends on adjusting the
threshold voltage (𝑉th), subthreshold swing (SS),
on/off current ratio (𝐼ON/𝐼OFF), and field-effect mobility
(𝜇EF).

Fig.3. Fabrication steps of the α-IGZO FET.

Connecticut Microelectronics and Optoelectronics Consortium (CMOC) Symposium

Fig.5. (a) ID versus VGS for 20 nm 𝛼-IGZO FET. (b) ID versus VGS for 10 nm 𝛼-IGZO FET.

Fig.7. (a) The optical 𝐸𝑔 of 5 nm 𝛼-IGZO. (b) The optical 𝐸𝑔 of 10 nm 𝛼-IGZO. (c) The optical 𝐸𝑔 of 20 nm 𝛼-IGZO. 
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Fig.6. (a) Room temperature C-V hysteresis curves. (b) Ultraviolet-visible (UV-Vis) absorption spectra. 

Fig.4. (a) ID versus VDS for 20 nm 𝛼-IGZO FET. (b) ID versus VDS for 10 nm 𝛼-IGZO FET.

Fig.1. Cross section of 𝛼-IGZO FET.

Fig.2. (a) Top view microscope image of the fabricated FET with a channel
length of 100 𝜇m and a channel width of 500 𝜇m. (b) Top view microscope
image of the fabricated FET with a channel length of 100 𝜇m and a channel
width of 100 𝜇m.
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