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Abstract : This work demonstrates the ultra-thin poly-Si (polycrystalline Silicon) nanowire junctionless thin film transistors
(NWs JL-TFT) with nickel silicide contact. For nickel silicide film, this work designs to use two-step annealing to form ultra-thin,
uniform and low sheet resistance (Rs) Ni silicide film. The NWs JL-TFT with nickel silicide contact exhibits the good electrical
properties, including high driving current (>10⁷ Å), subthreshold slope (186 mV/dec.), and low parasitic resistance. In addition,
this work also compares the electrical characteristics of NWs JL-TFT with nickel silicide and non-silicide contact. Nickel silicide
techniques are widely used for high-performance devices as the device scaling due to the source/drain sheet resistance issue.
Therefore, the self-aligned silicide (salicide) technique is presented to reduce the series resistance of the device. Nickel silicide
has several advantages including low-temperature process, low silicon consumption, no bridging failure property, smaller
mechanical stress, and smaller contact resistance. The junctionless thin-film transistor (JL-TFT) is fabricated simply by heavily
doping the channel and source/drain (S/D) regions simultaneously. Owing to the special doping profile, JL-TFT has some
advantages such as lower thermal the budget which can integrate with high-k/metal-gate easier than conventional MOSFETs
(Metal  Oxide  Semiconductor  Field-Effect  Transistors),  longer  effective  channel  length  than conventional  MOSFETs,  and
avoidance of complicated source/drain engineering. To solve JL-TFT has turn-off problem, JL-TFT needs ultra-thin body (UTB)
structure to reach fully depleted channel region in off-state. On the other hand, the drive current (Iᴅ) is declined as transistor
features are scaled. Therefore, this work demonstrates ultra thin poly-Si nanowire junctionless thin film transistors with nickel
silicide contact. This work investigates the low-temperature formation of nickel silicide layer by physical-chemical deposition
(PVD) of a 15nm Ni layer on the poly-Si substrate. Notably, this work designs to use two-step annealing to form ultrathin,
uniform and low sheet resistance (Rs) Ni silicide film. The first step was promoted Ni diffusion through a thin interfacial
amorphous layer. Then, the unreacted metal was lifted off after the first step. The second step was annealing for lower sheet
resistance and firmly merged the phase.The ultra-thin poly-Si nanowire junctionless thin film transistors NWs JL-TFT with
nickel silicide contact is demonstrated, which reveals high driving current (>10⁷ Å), subthreshold slope (186 mV/dec.), and low
parasitic resistance. In silicide film analysis, the second step of annealing was applied to form lower sheet resistance and firmly
merge the phase silicide film. In short, the NWs JL-TFT with nickel silicide contact has exhibited a competitive short-channel
behavior and improved drive current.
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