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Abstract
This paper presents the simulation study of passivated backgated graphene field-effect transistors (GFETs) with

different channel lengths using Victory Device tool by Silvaco TCAD. The passivated backgated GFETs were

designed for radiation device applications. Six GFETs models with channel lengths ranging from 0.1 µm to 10

µm were analyzed to investigate the influence of variation in channel length on the conductivity of GFET. Nearly

all devices with shorter channel lengths exhibit ambipolar characteristics with V-shaped curves, indicating the

conductivity of holes and electrons at different bias conditions. Interestingly, GFETs with longer channels,

specifically 3 µm, 5 µm, and 10 µm, exhibited unexpected W-shaped transfer characteristic curves, featuring

multiple charge neutrality points (CNPs). This behavior is attributed to the non-uniform doping induced by

charge interactions between the channel and the passivation layer. The central region of the channel may

experience a higher doping effect due to impurity diffusion from the passivation material compared to the

region near to the metal electrodes. However, the W-shaped curves of longer channel GFETs become less

prominent when compared to smaller channel length devices. This suggests that high conductivity in shorter

channel GFETs dominates the overall transfer curve performance. The analysis of output characteristics (ID–
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VD) at VG = 10 V further supports the influence of channel length on device performance, with the shortest

channel length (0.1 µm) recording the highest saturation current (ISAT), followed closely by 0.6 µm, aligning

with its strong ambipolar transfer characteristics. These findings highlight the importance of channel scaling in

designing stable and reliable backgated GFETs for radiation applications. © 2026 Trans Tech Publications Ltd,

All Rights Reserved.

Author keywords
channel length; GFET; graphene; simulation; TCAD silvaco; victory device

Funding details
Details about financial support for research, including funding sources and grant numbers as provided in

academic publications.

Funding text

The authors would like to sincerely thank the Collaborative Microelectronic Design Excellence Center

(CEDEC), Universiti Sains Malaysia, for providing access to the Silvaco TCAD, which was used as the primary

simulation tool in this study. This work was supported by the Fundamental Research Grant Scheme (FRGS)

(Grant No. FRGS/1/2022/TK07/UIAM/02/1) under the Ministry of Higher Education Malaysia.

Corresponding authors

Ministry of Higher Education, Malaysia

See opportunities by MOHE

MOHE

Universiti Sains Malaysia

See opportunities by USM

FRGS/1/2022/TK07/UIAM/02/1 USM

Corresponding

author

A. Nur Idayu

Affiliation Department of Materials and Manufacturing Engineering, Kulliyyah of Engineering,

International Islamic University Malaysia (IIUM), Gombak, Kuala Lumpur, 53100,

Malaysia

Email address idayuayob@iium.edu.my

Funding sponsor Funding number Acronym

https://www.fundinginstitutional.com/funders/501100003093
https://www.fundinginstitutional.com/funders/501100004595


Terms and conditions Privacy policy Cookies settings

All content on this site: Copyright © 2026 Elsevier B.V. , its licensors, and

contributors. All rights are reserved, including those for text and data mining, AI

training, and similar technologies. For all open access content, the relevant licensing

terms apply.

© Copyright 2026 Elsevier B.V., All rights reserved.

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

Abstract

Author keywords

Funding details

Corresponding authors

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
http://www.relx.com/
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

