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Ambipolar Characteristics Based on Complementary MoS, and WSe, Field-Effect Transistors
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Abstract:

Recently, semiconducting two-dimensional (2D) transition metal dichalcogenide (TMD) material-based field-effect transistors (FETs) were studied actively to overcome the short channel
effects (SCEs), which are fundamental issues in scaling of logic transistors for the continuation of Moore's law [1,2].

In this work, complementary MoS; and WSe, FETs were fabricated by selective patterning with alignment technique. WSe, and MoS; channels were placed on highly doped-Si/SiO,
substrate using mechanical exfoliation and dry transfer method to utilize p- and n-type channel, respectively. Then, we successfully obtained ambipolar transfer curves from the

complementary MoS; and WSe; FETs. In addition, I4-Vy and I4-Vq characteristics of each polarity transistor were analyzed to verify the ambipolar operation and several advantages of the

complementary FETs. This work can provide useful information of structure design to investigate proper electrical operation of 2D material-based ambipolar transistors.

Keywords
Semiconducting 2D TMDs materials, MoS2 and WSe2 FETs, Complementary FETs, Ambipolar transistors

Hnew
[1] Hoefflinger, B. IRDS: International Roadmap for Devices and Systems, Rebooting Computing, s3s. Nano-Chips 2030; Springer, 2020; pp 9- 17.
[2] Wang, Q. H,; Kalantar-Zadeh, K; Kis, A;; Coleman, J. N.; Strano, M. S. Electronics and Optoelectronics of Two-dimensional Transition Metal Dichalcogenides. Nat. Nanotechnol. 2012, 7,

699- 712.

ZtAbo| 2

[=] —l =2

This work was supported by the National Research Foundation of Korea (NRF) (grant no. NRF-2017M3A7B4049167 and grant no. MSIT-CPS21081-100) and the Korea Institute of Science
and Technology (KIST), Open Research Program.

a. Corresponding Author ; dyjeon@kist.re.kr




	PC-13
	Ambipolar Characteristics Based on Complementary MoS2 and WSe2 Field-Effect Transistors


