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Chapter 1 Introduction

Schottky contact-controlled devices have proven that fast saturation with stable output
characteristics is achievable by replacing the Ohmic source with a Schottky source in traditional thin-
film transistors (TF'Ts). This Schottky contact creates a resistive barrier in the active layer under the
source contact, which results in an artificial pinch-off and better saturation characteristics than
TFTs. Due to this artificial pinch-off of the resistive barrier, the source-gated transistor (SGT) reaches
saturation at a much lower drain voltage than TFTs. These improved saturation characteristics are
achieved with minimal changes to the standard TFT device, requiring only the substitution of the
Ohmic source contact with a Schottky source contact. Despite the benefits of SGT devices, their low
output current nature limits their application in high-current applications, such as display. This

dissertation is focused on improving the output current of Schottky contact-controlled transistors by
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modification of source contact to be comparable with TFTs. R Ve=30v A
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Figure 1. Output curves of
simulated SGTs varying SC.

affect the current injection mechanism of SGT device, primarily the

current injection from bulk of source contact. As SC increases, this
area of current injection becomes larger, allowing the source contact to inject more carriers, resulting
in higher current. Experimental results confirmed that a high current SGT device with fast
saturation characteristics is obtainable with an SC of 210 pm, channel thickness of 20 nm, and
channel length of 5 um. It was confirmed that the linear relationship between output current and

drain voltage, which is the characteristics of current injection from bulk of source contact.
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and experiment

This chapter utilized the double work function

S . Figure 2. Diagram of DWF (left) and relationship of
concept, which involves both Schottky and Ohmic | output current and SSL (right)

source. By replacing Schottky contact at source edge with Ohmic, this double-work function
transistor (DWF) can provide high output current with low saturation voltage, as the Ohmic contact
could inject more carriers than Schottky contact. By varying the Schottky source length (SSL),
characteristics of DWF can be modified to suit different applications, as shown in Figure 2. This
device trades off some saturation characteristics for a high current. Experimental results support
the simulation, showing that a DWF with SSL of 5 um could provide high current while maintaining
SGT characteristics.

Chapter 4 Optimizing a-IGZO advanced-double work function
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improvement through TCAD and experiment
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This chapter further improves the current level of the DWF device | f
by adding an Ohmic contact at the channel edge. This Ohmic contact “If e s 500
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Figure 3. Diagram of a-DWF

due to the presence of Ohmic contact and recessed Schottky contact. | (top), relationship of output
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The recessed Schottky contact forms a less effective resistive barrier, | (yight)

more carriers than the Schottky contact. The high output current is

allowing the Mode I3 to inject more carriers than in SGT and DWF

device, as shown in Figure 3. Experimental results support the simulation, showing that an a-DWF
SSLof 5 um OSL of 5 um has potential as an alternative structure for SGT device while provide high
output current. Additionally, an a-DWF SSL
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Chapter 5 Conclusion
In conclusion, this dissertation demonstrated the versatility of Schottky contact-controlled devices.
By modifying the source contact, specific device characteristics can be tailored. Replacing part of the
Schottky source contact with an Ohmic source in DWF devices increases output current, though
saturation occurs later than in conventional SGT devices. While offering lower output current than
TFTs, Schottky contact devices provide fast saturation with stable output current. Fine-tuning their
electrical properties will expand their application range, allowing for a trading between current level

and saturation characteristics for each application, making them a compelling alternative to TFTs.
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