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Vorführender
Präsentationsnotizen
Dear professors and doctors, good morning. It's my great honor to have the chance to attend this meeting. My name is shi yutong, a student of southeast university. Today, the theme of my report is Study and Optimization of Electron Transport in sub-100nm Nanoscale Vacuum Channel Transistor
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Nanoscale vacuum channel transistor
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& More than Moore

€ New structure and technology

€ Combination of vacuum and
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solid-state devices

€ High frequency
€ Modularization and integration
€ High reliability



Planner nanoscale vacuum channel transistor
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Applied Physics Letters 2012, 100 (21) IEEE Trans on Nano 2014, 13 (3), 464-468

& Fabricated with standard silicon semiconductor process
€ 150-nm-wide nanogap
@ Full back gate
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Nano Lett 2017, 17 (4), 2146-2151

€ 50-nm-wide nanogap
@ Threshold voltage is lower than 2v

€ Surround gate enhance control ability and reliability
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Vertical nanoscale vacuum channel transistor
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Nature Electronics 2019, 2 (9), 405-411

€ Extended gate——balance between control ability and parasitic capacitance
€ High reliability
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® Compared to full back gate, surround gate can enhance the electric

Intensity and shows strong control ability.

® However, the fabrication of the planner surround gate is complicated

® The optimization of device structure Is proposed

Enhance Optimization

emission of structure
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Optimization: emitter structure P
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Optimization: emitter structure
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B As the angle decreases, the turn-on voltage continues to decrease as we
expected

B Meanwhile, the operating current does not increase monotonously and
the maximum appears at around 50°

B A balance must be achieved between the turn-on voltage and the
operating current
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Optimization: gate structure
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B Referring to the structure of MOSFET,
aligned back gate Is proposed
;W Compared to full back gate, aligned

back gate can obtain larger current and
Aligned back gate lower the threshold voltage
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Optimization: gate structure

Full back gate Aligned back gate

_ Full back gate Aligned back gate
Emission Current 7.9nA 67/nA
Threshold voltage o2V [HAYA

Maximum electric

: 1.92x10°V/m 2.3x1010V//m
field
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Optimization: gate structure
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A balance must be achieved between the operating current and the
threshold voltage. Meanwhile, the accuracy of fabrication should also

be considered

School of Electronic Science & Engineering, Southeast University 13



p S ‘
.‘ +.
i 5 ~ ! A

N 3¥%7,7 SOUTHEAST UNIVERSITY

CONTENT

School of Electronic Science & Engineering, Southeast University

CONCLUSION

14



Conclusion
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® Compared to flat structure, a “sharper” electrode can obtain a larger
emission current, while a balance must be achieved between the turn-
on voltage and the operating current

® Aligned back-gate structure can enhance the modulation ability of the
device, increasing the electric field intensity by 11 times and the

emission current by an order of magnitude
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Future work
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® Due to the accuracy of fabrication, the overlap area of the gate and the
emitter should be improved in future work.

® Array structure can also be considered to achieve larger operating current.
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THE END

Thanks for your listening !

Yutong Shi
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Thank you so much for your listening. And I look forward to your advice.


	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18

